in? 1 M V/n :;?.). 1 Hh; 

1 K « (J a 1 i I,, . 

f f) II n, i'in V i i:f in in ' 1 *i 1 IU\M( . j ■. j.ti m ( h ij! l 

^^1 rj V i M Ml IIM Mi t rl 1 Kil 11 f? < i - 1 i i fj, 

N^r, j r^ni r. I i a tj-. (I (h; ui;b; u i,; = , ^^^^ :;r; u;; i lU^H miH; Not 

M \ I \ <y\\\ f ^ iri li.u (I ^:npy fliM^ t inni^jj 1 i«-cjibi iJny nf 
n [' i f j j \ui I fi Of :u pi^Mi h 

A V/,j LAI- I* '! 1' K f1 r.-!' I'w : io r vi r;^- ;^ c/oACMlM, H irrxwoil Avoiuj*, 

1 lib 

' ■ U'TOI h iolfw) y ; jfii m UH 1 hy 1 rii> u in ^ K 1 oyy ; Kn vii:o nmt:? in- 
A HS'I AC f 

1 ult. I v.n c;^; iHu t i a J,;i^ rind tayv t^cixpt iur thf^ riaciio^^xiitaridl unli: on 

Unlaiid WolLunlri. h t oi: J-Jiiini nLiclQ^ and a U audio tap^ aro used with 

fjchools, but- Ir can \u} aflapt^ed to other iocaliti^Si The unit 
materiai^:^ v mphaL^L 2^.^ the :5trqctui:o^ fnnc:tioni rind iinpDrtance of th^j 

hj a i;fl Antiwlti^^fs inn] ud :i inf ormaticii on ^arlouo aapectn of 
wetland:] iiu:l iidiiuj food chaln:i, cycles, oryaniBraa, and ^^colayical 
art d>u (nfl) 



* Documents acquired E3IC include maTiy informal unpublished ^ 
t Bsat^M:4al£i net available frooi other sources, ERIC makmB every effort * 

* to obtaiii t ha b^st copy av^allable* Nevert lie le^^s^ items of fliargiml * 
■* reproducitaility are oft^n encountered £^nd tida affects the gurility ^ 

* of the iaif:::rof iche and hardcopy reproductions BRIC lakes availaljle * 

* vici Lilt- 2RIC Docuiuexit E^^i udiic ciuii Se l tic^ <E jfiS)* EDHS is not ^ 

* responsible for the guality of th^ original docuaent. Reproductions * 

* supplied by EDPS are the best that can be made from the original- ^ 
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CfiASlAI WLTI Arm I 



In rncont yf^irs v/n hriy^: henrn iiuMnhers of nuinnrou'; orn'in l/at, inns i)wrnu'> fj Ut;Of> 
cnncprn for rhn dp'^^ tr(i rtinn nf our coar^tnl v^f^tl nrvis , Much of thn rn.^^nn fnr ttif' 
Hpstruction nf coastal wotbinds ^^tnms frnin a lack of undnrstnnrl i ihi nf the Vitril 
roin the^o arnas nldv in a varif}t^/ nf foorl wobs and the liydroloqical c/tlt-. This 
unit is dpsiqnecl to introducf? you to thf> structure, function dnd imnortanc^^ of 
this '^ev^rlv threatennci re^ourco. 

'^orn SHf^ci f i call V , this unit is dosinnod to: 

L [ntroducn vnu to I'lc voir wOast^':.! wjilaiifis niay in nuiscviiu^ f^od w^:n}s and 
the hvdrol oni c nvc . 

Comnarn and contrast the coastal vvntland ar^ris classified as es tii^^rif^s , 
estuarine marsh, salt marsh and tidal rTiarsh, 

3. 'oscrih.^ th^ nrocess of marsfi forniatinn. 

niscuss thr^ role of salinitv and floodinn in the dRvel onrnfant of coastal 
wetland nlant conation. 

5, nutline the flov/ of nutrients in a cDa^stal wetland ecosvst^r. 

^. Outline the flow of ^nernv in a cnastal wetland ecosystem, 

7-, nescribe imnortant ecolonical nrinclnles which will nrove useful in 
makinn coastal wetland manaapniGnt decisions. 

Describe the imnact of hunian activity on coastal wetlands. 

After you have studied the obiective for this unit, nlace slide number ^^l 
in vou slide viewer a.r start the recorder. 



BE A RECYCLER YOURSELF. WRITE VOUR COMMENTS, NOTES, AND ANSWERS 
ON SCRAP PAPhR INSTEAD OF THESE GUIDE SHEETS. IN THIS WAY, THESE 
GUIDE SHEETS HILL BE AVAILABLE FOR THE NEXT PERSON IN YOUR COMMUNITY 
WHO WILL BE MAKING USE OF THIS UNIT. 

The project presented herein was Derformed pursuant to a grant froni the U.S. 
Office of Education* Department of Health, Education, and Welfare* However, 
the opinions expressed herein do not necessarily reflect the position or 
Dolicy of the U.S. Office of Education, and no official endorsefnent by the 
U.S. Office of Education should be Inferred, 

THIS MATERIAL IS PRINTED ON PAPER MADE FROM RECYCLED FIBERS AT DIAMOND 
INTERNATIONAL CORPORATION, HYDE PARK, MASSACHUSETTS MILL. 
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( OAsrAi i(!.::mjw;i.s 



A, four k^jy tnrnn:, wrOl vau'iJi kfir^witin. 

1. r •,tUriry--any cnnfinnfj nofi^^tfil w^iif'f i?nHy v/itii fin niKTi rDnnf^rtion to tha 'fN^^ nnci ^ 
mcasurabV: quantity of i/ilt in itn watnr(nT'at.:k i f;h ) , 

2. ("Stunrine Marsh--a mnr^h In v. mtudrv. Ihn w^tf3r in the marsh i% brarkUh, 

3. Tidal marah-'a marsh v^insp wdter invfil in infUirfncRd bv thn tidf^s. tiflal niar^:h 
can bn frpsh v/riter or brackish, 

4. rjiiH water mar5h--a mar^h with wnter from i\ sonnd, bay, sna or ocGan, 



nianram shewinn thn ro l ati nn'Uii n nnionn an ^stuciry, estuarine mor!^h, tidal inarnh and 
salt mtef marsh . 
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C, Salinity ranqes of snecific coastal wetland areas 
Type 

Salt water marsh 
Estuarine marsh(t1dal marsh) 
Fresh water tidal marsh 
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Salinity Ranne 



fnnt-"narts ner thousand 1 

35 DDt 

0.5 ppt to 34 pDt 

0 Dpt 




SMOOTH SALT MEADOW REED 

7 am GRASS grass 
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GUIDE SHEET No, S 
SALINITY TOLERANCE OF FLORA ANP rAUNA 




SMOOTH CORDGRASS 
S£art1jia_ aljterni flora 

SALT MEADOW GRASS 
Spartina gatens 

SPIKE GRASS 
Distichlis picata 

BLACK TOP GRASS 
J uncu s ger ardi 



RUSH 
REED 

CATTAIL 
Typha latifol ia 

CATTAIL 
Typha an gu s t i f o1 a 

ATLANTIC OYSTER 

OYSTER DRILL 

BLUE CRAB 

ADULT SHRIMP 

JUVENILE SHRIMP 

TURTLE GRASS 




Source: 1. "What's Happeninq to Our Salt Marshes," by John J. SDagnoli, Conservationist . 
April -May, 1971. 

2 , Coastal EeosystgiTis ; Ecological Considerations for Managerrent of the^ Coa stal 
Zone by John Clark, Conservation Foundation, 1974. ~ 
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Guide ''jlioftt Itfi 
LIST or liCOLOGfCAl, PR INC IIMJ.S 

It win be useful for latfir di scus'iions to kcof a record of ocoloqical 
Drinciples as we describe thf?m. We havo qlvon you a start !)y writirifi in 
pr indole 1. 

1. Natural fluctuations in sallrrlty provide for ontiifiuin coastal wntljndf. 
ecosystem function. 

2. 

1. 

/I. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 
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.1 A WATT ft" 




a 



Snurcn: rnnnncti CiJ t ' {'nir> 1 f-iar'.hf*', : A 7,3(ii',lnnn f'i> .. nrn, fnntinrfir 
Arbo'nriturirninTot i ^ 'JaV !;', 

S U N L I S H T 




COASTAL 
WETLANDS 
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MARINE 
FOOD CHAIN 
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GUISE mi\ IS 




imi miB fiyDlOLOCIICCfClE 
Soorce: Statewide Lonc|-Rang5 P\m for flarvapenierit of Ihe loiter Roicurces o'f Connsctlcuti I , 




COASTAL WETLANDS - I 

GUIDE SHEET #9 




t HtC HIT 

IjAI r MARSH AND B^Y 



Dynnis Pulostari 
Environmental Oefunse Fund 

I L lus trativu food wub patlu/ays in a wuCULndti taivi TDnrnQnt ^ Many other 
pathways cKiistj both on and off thiB figure^ but thuy arc Ofnitt^d far 
cLarit>*' of presentation* For iJKampLQ, mergansers also ©at sllversldns 
aL though this slmpLlfied diagram does not so depict, 

3 



Source: •'Ecological Studies," Long Island SoLind Regional Study > February * 1974, 
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COASTAL WETLANDS - I 



GUIDE SHEET #10 

Part A. Productivity of the Ocean, Coastal Zone, Coasta l Wetlands and Estuaries _ 

Zone % of Ocean Annual F1sh Production /Metric Tons % of Fish Catch 

Ocean zone 90 160,000 ,06% 

Coastal zone 9.0 120,000 ,000 49,96% 

Coastal wetlands 

and estuanes 0,1 120,000 ,000 49 .96% 

Source: "Photosynthesis and Fish Production in the Sea," by John Ryther, Science 

166, 72 (1969). " 



Part B, Nutrient Flow in Coastal W etlands 

"Fertilizing nutrients are absorbed in the mud and are present In sufflcinet 
resarv^e to last for 5O0 years withoiit renewal. Renewal, howevers is going 
on contintjously. Grasses remove nutrients for the mud, down to a depth of 
several feet, but nutrients are reabsorbed into the mud again as water Dercolates 
through burrows and cracks* The standi nq stock of Qrass, both liyinq and 
dead, contains a large reserve of nutrients. In the sense of fertnizer, 
and potential foodstuff for everythlnq from bacteria to large fishes. Be- 
cause the grass deconiposes slowly throughout the year, there is a constant 
and quite even suoply of materials. The result is a Droductlve and stable 
ecosystem," 



Source: Frankenberg^ et.al. '^Coastal Ecology of Recreational Development," In 
The Georgia Coast: Issues and ontlons for Recreation, The Conservation 
Foundation, 1971, — — ^ 
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GUIDE SHEET m 
LIST OF ECOLOGICAL PRINCIPLES* 



1* SALINITY - The natural salinity regiirie provides for optlinum 
ecosystem function, 

^- LINKAGE - Water provides the essential linkage of land and 
sea f^lements of the coastal ecosystem, 

3' INFLOW - Tha natural volume, pattern, and seasonal rate of 
fresh water Inflow provides for optinium ecosystem function. 

4- BASIN CIRCULATION - the natural pattern of water circulation 
within basins provides for ODtlmum icosysteiTi function, 

5- LIGHT - The natural light regime provides for optimum 
ecosystem function. 

TEMPERATURES - The natural temperature regifrie provides for 
optimum ecosystem function* 

7* OXYGEN - High concentrations of dissolved oxygen orovide 
for optimum ecosystem function. 

8, NITROGEN - Productivity in coastal waters is normally 
qoverned by the amount of available nitrogen* 

^' ENERGY - The flow and amount of available energy governs 
life Drocesses within the coastal ecosystem, 

STORAGE - A high capability for energy storage provides for 
optimum ecosystem function. 

ECOSYSTEM INTEGRITY - No one part of an ecosystem operates 
independently of any other. 



The eleven Drinclples Hsted above are derived from ecology. They 
underlie some major management functions to be discussed in COASTAL WETLANDS II. 



Source: Coastal Ecosystems: EcoloQical ConsidRratinng lor Management of th e 

Coastal Zone by John Clark. Conservation Foundation *Wash1ngton~D,C, , 
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GUIDE SHEET #12 
WILDLIFE OF OUR COASTAL MARSHES AND ESTUARIES, 
Birds - At least 100 species. 

Name 4 1 . 

2. 
3. 
4. 

Mammals - At least 20 species. 
Name 2 1. 

2. 



Fish - At least 25 species, 

Name 2 1. 

2. 



Monusks (shellfish) - At least 10 species, 
Name 2 1. 



Insects - At least 30 species, 
Name 2 1. 

2. 



Anphibians - At least 10 species, 
Name 1 1. 



Crustacea (shellfish) - 10 SDecies, 
Narre 1 1. 



Reptiles - At least 15 soecles, 

Name 2 1. 

2. 



(Switch recorder back on) 
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COASTAL WETLANDS ^ I 



GUiQe sheet #13 



PARTIAU OF COMMON WILDMFE POUND IN OR AROUND CONMECTICUT' S COASTAL 

marsheS^ 



B1 rds 

Herring GU^l 

Great llatfkvbacked Gull 



Downey l^o^^d^ecker 
Canada Sod^^ 
Wh1stlff>g Swan 
Black 0^c\c 
Scoteh 



Seaslcj? Sy^r^ovi 
Owl 

Marsh Hiwk 

Heron 

Egret 



Tern. 

OODOSSl^'l 

Shrew 
Mole 

White f^o%^^ mouse 

Oeer 

Fox 

RaccDQfi 
Skunk 
Squirrel 
Mice 



Mosaul 

Fly (hft1n9 nies) 
BumblftNe 
Flea 
Tick 
Solder 
MonarQfi 
Ants 
Ladybul 



Byt^erfly 



Fish 
Shad 

Striped Bass 

Bunkers (Aleurife) 

Sea Robin 

Blue f1sh 

Caro 

Eel 

Craopie 
Stickleback 
Pipe fish 



usks 



CI ams 

Oysters 

Mussels 

Scallops 

Snails 

Amphibians 

Newt 

Red-backed salamander 

Soring oeeDer 

Bullfrog 

Leooard Froq 

Toad 

Crustacea 

Crabs 

Shrimp 

Barnacles 

Reptiles 

Garter snake 
Ring necked snake 
Green snake 
Wood turtle 
Spotted turtle 
Diamondback Terrapin 
Box turtle 
SnaDPing turtle 



(Swltc^i r^c^rder back on) 
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GUIDE SHEET # 1 



COASTAL WETLAND II 



In Part 1 of this unit, attention was given to describing the role of coastal 
wetlands in a vafiety of food webs and the hydrological cycle* This sections Part 
II, wm focus upon man's Impact on coastal wetlands. The unit will describe the 
imoact that alternative development activities have had on these important eco- 
systeins. Major laws that govern activities In coastal wetlands will be described, 
and some manageirKnt reconmendations will be advanced. 



More spacificallys this unit 1s designed to: 

1. Describe the impact that man and his activities have had upon coastal 
wetlands frwn colonial days to the present time. 

2. Compare the location of Connecticut- s coastal wetlands to the loca: ^ of 
intensively developed urban areas on the Conned tuct coastline. 

3. Compare and contrast the costs of dtveloping (altering) coastal wetlands 
with the benefits of leaving them in an undisturbed state, 

4. Identify coastal regions designated as vital areas ^ areas of environmental 
concern and areas of normal concern or utilization areas. 

5* Describe the objectives of Connecticut's Act Concerning the Preservation of 
Coastal Wetlands (Public Act 695), 

6. Outline the problems and Issues that relate to the implementation of Public 
Act 695. 

7. Describe major federal laws that effect activities in the coastal zone. 

8. Present ififormatlon on court tests of the right of the state to enforce 
coastal zone management regulations. 

9. Involve you 1n activities which assess the Impact of alternative uses upon the 
ability of coastal wetlands to perform the normal functions. 

10. Propose a set of management principles and rules which can be utilized in 
making land use decisions in the coastal zone. 

Mow that yoii have read the objectives fnr this unit, turn on the recorder. 



BE A RECYCLER YOURSELF. WRITE YOUR COMMENTS, NOTES, AND ANSWERS ON SCRAP 
PAPER INSTEAD OF THESE GUIDE SHEETS. IN THIS WAY. THESE GUIDE SHEETS WILL BE 
AVAILABLE FOR THE NEXT PERSON IN YOUR COMMUNITY WHO WILL BE MAKING USE OF THIS UNIT, 

the project presented herein was perfonred pursuant to a grant from the U.S. 
Office of Education» Department of Health, Education and Welfare. However, the 
opinions expressed herein do not necessarily reflect the position or policy of the 
U.S. Office of Edueation, and no official endorsement by the U.S. Office of Edu- 
cation should be Inferred. 

T'HIS MATERIAL IS PRINTED ON PAPER MADE FROM RECYCLED FIBERS AT DIAMOND INTERNA^' 
"TIOMAL CORPORATION, HYDE PARK, MASSACHUSETTS MILL. 



GUIDE SHEET # 2 

A. Results of an Inventory of Connecticut's coastal marshes conducted In 1965. * 

Connecticut coastal marshes after glacier retreat. . .approximately 40,000 acres 

Connecticut's coastal marshes 1n 1914 23,360 acres 

Marshes in Connecticut 1968. 11,544 acres 

B. Coastal Wetland acreage lost 1955 - 1965. 2,179 acres 
Causes of this 10 year loss 

Private Sector % of total lost number of acres lost 

Miscellaneous filling 48X 1046 

Industry 7% 152 

Marinas 6% 131 

Housinq B% 109 

Public Sector 

Waste disposal (dumps) 14% 305 

Roads and Parking 9% 196 

Airports 7% 152 

Recreation 31 66 

Schools 1% 22 

C. Losses of marshland, based on 1954 acreage, by county: 

County Acres % of counties Population of 

marsh lost county (I960) 

Fairfield 923 45 653,589 

New Haven 888 13 660,315 

Middlesex 263 6 88,865 

New London 95 3 185,745 

* Goodwin et al., 1961. Connecticut's Coastal Marshes A 
Vanishing Resource. Connecticut Arboretum Bull. No. 12, 
1961, Second Printing with supplement, 1966. 
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GUIDE SHEET # ? 



Km R 




si E N Al£ N pf. 



B. 



CONNECTICUT'S COASTAL MARSHH 



Source of Map: Connecticut's Coastal Marshes - A Vanishing Resource. G^o^win, at al . Conneeticut 
Arboretum Bunetin No, 12, i96l. 




1964 ARfiAS OF INTENSiVE UR0/Wf/ D^VILOPMENT 
Soufca of Map: S tatewjjj L^n j ja nge Plan for _ J1anaagt^e fit^^ j^ater Resources 
oOonnec^SpL ^hasg I Re p^^ Co^ieet^cut Inter Agency 
TOter RasourG^^anning Boaf3T Hay lajL ft 21 

When you have finished the activity using maps A and turn the tape recorder l>acl^ Qnl 



Estimated Mileage of Racreatlon - Type Shoreline in Connecticut 
Type !JiVgi ^ailSibij. 



Beach 
Bluff 
Marsh 

Total 



72 ml. 
61 ffl1. 
29 ml. 

162 ml . 



Recreation 
Feitricted 
Pr^y^t#ly owned 



9 t]]i* 
153 ni. 
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Source: Report 4^ Outdoor Recreation Resources Review Conmission, 1962. 
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GUIDE SHEET NO. 4 




GUIDE SHEET # 5 

(continued) 



B. The foil owing management rules have been developed by John C1ark*of the 

Conservation Foundation and are based upon the ecological principals outlined 
in part I of the Coastal Wetland A-T Unit. Read through the list carefully: 

1. Dralnageways: Alteration of any drainageway by realignment, bulkheading. 
fining, impounding, or any other process that shortcuts the natural rate 
or pattern of flow or Mocks or Impedes its passage is unacceptable. 

2. Basin circulation! Any significant change from the natural rate of water 
flows of a coastal water basin is presumed to be ecologically detrimental 
and is unacceptable. 

3. Nutrient supply.- Reduction of the natural supply of nutrients to the 
coastal ecosystem by alteration of fresh water inflow is unacceptable. 

4. Nitrogen : Discharge of nitrogenous compounds Into confined coastal 
waters is presumed to have adverse effects through eutrophlcation and is 
unacceptable. 

5. TurbldltY -- Turbidity of higher than natural levels is to be presumed 
detrimental to the coastal ecosystem and is unacceptable. 

6. Temperature : Significant alteration of the natural temperature regime 
Of the coastal ecosystern is presumed adverse and is unacceptable. 

7. Oxygen-^ Any significant reduction from the natural concentration of 
. oxygen is presumed to N adverse and Is unacceptable. 

8. Salinity: Any significant change from the natural salinity regime Is 
presumed ecologically detrimental and is unacceptable. 

^' f^unoff contami nation; Any significant discharge of suspended solids 
nutrients, or toxic chemicals Is to be presumed and Is unacceptable.' 



AFTER READING PART B OF THIS GUIDE SHEET, RETURN TO THE ACTIVITY ON THE OPPOSITE 
SIDE OF THIS PAGE. 



Source: Coastal Ecosystems ; Ecological Considerat ions for Management of 
the Coastal Zone by John Clark. Conservation FnunHafi on T " 
Washington, D.C, 1974. 
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GUIDE SHEET # 6 

ftraHC ACT 69S - WHAT IT MSAJfS TO GOmreOTICUT ** 



Valiieai.. of i^etelanda 
Cowwioini Definitions; 

1* Pine plftooa to dvmp ajiy thing you would like to get rid 
of. 

2» WJlen filledp thay can be uaad for home or oottaga aitesj 
iJiopplng GOTters, or industrial parks. 

3i *th0j oaa bo dredged to develop marinas or aeoesa to In- 
l«nd dooklng faellitles, 

]3mQtmQn Definitions • 

1* MiPi-rahlajadj are spawning and nursery grounds for game 
fish* 

2* 'fhey produce abwidant mrin© life that is the begiiming 
the food Qhain on whleh a thriving marine fishery 
^ften depends « 

3» tridal Wetlands provide a braedlng and nesting area for 
mmj kinds of waterfowl, 

^*h0y are also the braeding groiinds for many other birds, 
animals and orustaaea* 

5, fhey provide an unusually beautifi^ and integral part of 
ahtsre saanary. Unf ortimateLyp thay are not miaaed tmtil 
they have been entirely eliminated. 

6* fhey provide a bi^fer ^one against violent storms «id 

hl||h tideSf and they aqt like a sponge to soak up and re- 
%^in flood waters from whatavar souroe. 

Conne@te|0Ut in now eabarklng on a program to regulate the use of 
our tld«^ wetlands to prevent their Indiasriminate destruction so 
that th«s^$ tidal wetlands will be used for the benefit of all. 



^Sourc^^ Connecticut's Prograni to Save ito Wetlando 

" T ~ 
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AN ACT CONGKUNTfJn TfliC rHKnKflVAT fOM OP WKTLAHD^i AN- TUAL \\mm km) 



This Ac I lu to bo /i(ini ] n 1 :i t f-^rf>a t.y f,;if.» iji;f in f Lmfri I m f '\ri v j r'f imif ^ri I 
Protection through tho Oi'l/irH o1 thn (jofnin i lun niior^ 1.h#» prt'nrLiv*^ 
date o! the Act i;] Unlubur 1, IjL i, 



Public Act i^'fj hxxti strong filmllarlt lor? to tho ntponiri nhnnmil nn-^ 
croachmont program In which tho Water Hospurcoa Comml fi.ilon oatab- 
llah03 boundarloa of riood-prone acro^J along watorwaya within which 
no ob3truction or encTOachniont ahalX bo oonatrudtod wi thout a per-- 
mit* Tho Act alao reaambloa looal Eonlng ragulatlon,^ In ^ome 

A SUMMARY OP THE PROVISIONS OP PUBLIC ACT 695 

It includes a d^ Initlon of wetlands baaad prliaarlly on a des- 
cription of the iiora indlgenoua to typleal marshland areas and an 
elevation of one foot above local extreme high water. It Includoa 
a definition of regulated activltlea auoh aa dredging and filling 
of wetlands. 

Section 2 is a atatemant of piirpoae in whloh the ImportanG© of 
retaining wetlands la set forth* 

Section 3 calls upon the CommiBui oner of En rH.inmentr^l l^roteetion 
to make an inventory of the tiiial wetlemin ol/ t.he ; t..^ nhow 

them on boundary maps; to hold public hearingu on each uubai vi Lu on ; 
and to establiEjh the bounas of each wetland area by order. 



Section $ of the Act states that no regulated activity shall ba 
conducted upon any watland without a permit. 

Subsequent sections of the Act deal with the meohanlcs of making 
application for permits for conduotlng regulated actlvltlea on 
wetlands; the holding of public hearings thereon; the granting, 
denying or limiting of such peTOlts; bond requirements; susp^islon 
or revocation of permits; appeals from deolslona of the Oom* 
missioner to the Superior Court and alternatives In case that the 
appeal is upheld. 

V;ith lutlic Act 6:^5 it IS the intent of the npoartm^^nt nf %r^y^T^r^y^^^\^^^ 
Irotection to preserve the tidal wetlands and to regualte any develop-' 
ment of these wetlands, as future pressures may demand, so that all 
the public may enjoy the benefits that these wetlands can provide. 

When you have completed your study of this guide sheet , turn the 
recorder back on! 
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|hf> W?*f. ! snd't Act f;1f,*lF*)y d^fln^d what w^s to Up fJirvpynH fifSfl Ifif li^fifMi thi* %t?iU» In H/. M'rM f.jfi 
^Mrin with fhf^ d^flnfffnn nf ip>rm%'- 

Wf*t1j|llf^*l m#*.^n*' fhri'<=» itihith lin*^rlrtr nfi n*- 1 < h^irt«»"»»ti M <al t.»«fnrr ♦ M»^h -si I.m* 

not llmttpd to, [j^nk^, hoqi , nail mftf^ifi, ^wflfnrni , ffw»af|ow'; , fi.it/i, or nfhi r ]m larifl^ 
Mibtfct to tidal actton» anH who»^f? ^urfnrf* 1n at or hnUm .in pv.it Inn nf onr* foot flbovr 
Incfil f»i<trf^?^^ hlqh wftt**r; ^n^l tinon whirh may nroWj nr h^^ rarnililp nf fjrnwlnri^ ".nmp , hijf 
fif>? fif^rpn^^Ar*! ly aH, of thi^ fon^-fnq,.." 

tHf- Art nnnn on to ]1nt thn-;?^ ^nrc1(^% nf hlnhrf nl^int^ whirh form Uu^ .IrnilrMnt v^Mt^tntfon of 

t i ? I P . 



,th;jiistl fol M I. . - C^tt^i] 
()l',tichjfn ^plcta {1 .) qrnpfu^ - Snikp gras^ 

n.irpot br»nt 

^^Lt^TPJX.^^*"^ Inlnni, "^palt-water cord qras 
S, nat**nn (Ait J Huh] - Salt mpadc^ qra^^ 

Scfrpus dfnRHcanus Pers, - 5altmarr*h hulrunh 
robu^tufi Pu rsh, - halt/n,if^*h bulru^ih 



Hinrocholo^* nr'flnrnt.^ '=v^fv*t orfis% 
Juncii'-* cjnrfirdi Inl^fO. nj.ici^ qr.i'.% 
uillrornia fHqplovH Tnrr, ^,],i^f,wD^t 
S. nuropap.1 I . = nia'i*;wnrt 

Llf^nlum enrol inianum (VAiit.) Britt, ^ 
Lfivpfidi^r 

Iva frutP_*^c^m'j . v^r, orarla (licirtlj ff^rn. ^ 
drlsc, - fllnii tidn bunh 



An nmond^Mi deflnltioft of wetlands Wrr. {hi*;irrd hy tfm Connnctfcut Lnqlslaturo In 197;?, inrjudlnq 
nof^p ,^f1fi1 tlonal plant ^>ncc1e3 for the tiurnoscs of includlnq all nf thODc tidol arnas which Gunnortod 
none of thf* nlants of the firit definition. 

FRFSM TO nRACKfSfl WATIR INDICATOR mCAVS OF VASriil AR PI ANTS, 
ADOrn TO PIIRLIC ACT 69B AS PUBLIC ACT m [Wi) 



Onm unda regal Is I . - Royal fern 
07 c 1 ay to nTina I . - Interrupted fern 
0. cinnafnorrja - Cinnamon fern 
ffnocTCa ^ ensfbll ls I,. - SpnsHivr* fern 
DryppterU tKiTyr)ter1s (L.) Cray - Marsh fern 
§ n a rg anTum e u ry c a r n urn Fnqelm, - Bur-rr»f»d 
SpafganT um an3r ^eTj3i^ Noronq - Bu reread 
ffutt / - Bur-reed 
^ Rydb, - Bur-reed 
5' angustfTbTrum Hlchx. - Bur-reed 

r Tuctuans THoVonq ) Robins. - Bur -re en 
S, minimum (Hartm.) Fries - Bur-reed 
ZannTcTCTTlajaljjnrjn L. - Horned pondweed 
Allsn^] su^^rdiTtum Taf , - Water-plantain 
Sag fttgH a' suBuTsta (Lj Buchenau - Arrowhead 
5. gra^ea HTehx, - Arrowhead 
ton^n , G. Sm. - Arrowhead 
^' ffla^T ^nnlana 0. ^a. S.m. = Arrowhead 
S. TafTfom Wirid. - Tuckahoe 
Ilzanra aquati ca L, - Wild rice 
PiTtandra vTrglnlea (L.) Schott End!. - Arrow-a 
Ca^lla palujtris L."- Water-arum 
Sy ^Toca rp ui f oe ti dus Sallsb. - Skunk cabbaqe 
Seorus Gaiamus L - Sweet flaq 
Pontederla ";eQrdata L. - Pickerel weed 
FSteran there dubTa (jacq.) MacM. - Water stargra^ 
JpcuA ef ^usus TT^- Soft rush 



Vera^trum virlde Alt. - Fal^jc hellebore 
IrTVnrjsS pTc a Pursh - Slender blue flaq 

versfcoTor - Blue flag 
i' P^eu^rfacorus - Yellow flaq 
Saurrurus cernuus L. - Lizard's tall 
hlnm ruQ o Sj} (DIIRqI ) Snrenq, ^ Sneckled alder 
A, serruVata (Alt J Wllld, - Common alder 
pQ 1 y qo n urn 1 a g 1 1 ta t um - Arrow-leaved tear thumb 

a r ffo 1 1 um L , - Hal he rd - 1 ea ve d tear thumb 
fTupfiar varTFqatum Enqelm. - Snflyter dock 
Nunh ar adyena Wt. ) Alt. f. - Spatter dock 
CaTtha Pal ustrl s L. - Marsh marlqold 
ffosa paTuitrl s Warsh - Swamp rose 
ty prumlilatu m Pursh - Loosestrife 
L . saTTgarja L - Loosestrife 
£5rj|_^ igX ?pj Michx. - Red osier 
C. anmmum ffifj , - Red willow 
C. oB Tlqua Raf. - Silky doywood 
Clethra aTrtlfolla L* - Sweet peoner-bush 
fthodgdendFofrTlscbs (L.) Torr. - Swamp azalea 

rym' /a^cjjH um c^r^^^^ L , - Blueberry 
y. n^crogarjjh Af^ - Cranberry 
Cenha 1 an thus occ 1 den ta 1 1 s L. - Buttombush 
^^ ^ania^e andens'T^^^ d . - Cllmbinq hemp-weed 
Fupa torjum purpureum L. - doe^pye weed 

s macul a turn L. - Joe -pye weed 
I^i'f^olljtuni L. - Thoroughwort 
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Tlie Br©caiaroli case 

Sidle Supreme Court dHcisioii supijoiib wetlands regulaliofi 



' . ! t he ni^ )•; ? •-• '!i i I'nvr i . i .i 1 \i^y,.\ \ 
t'. lit'-; M^af t H\\ 1^1 ''i'tnM'f'l irMi ! ifi,\\ .-U!'l 
inliiiul vvj rhifids luw:> lur; hciMt Ifii' urfMii'M'n! 

!!;:;{ U = I ,!n'!'; t^.M.M! ! :i ' ■ ^ ■ i\ ! W ' .N-;-, i I ' :i 

,} ii; , f. '. n.nip! -n : .;i t 1 ui . " 

hs Mil ini|MuM;ifi! <1* m ■ i : , i » Hi fliut. lui;. !)»■!'!! 

n<'<' f>;i;;?;a|.M' i)} vvMfJniul laws, 

t h'^ ? ,f j fjf ^' I i ru I Hiiprfrnr fSjiirf rtih'd that 

f H 1 1 ^; ! < » i ;» i « ' 1 h < ' ; ' ' . M i ■ ; t i t 1 i I i t ^ n I ' M Ut s * ■ f , 

I'h^- ruiinKi whi'^h vn-; tj<adM c.>n April 1 [* , 
rt;tM'r»r!HMi tin* tlfMiial '-f iHi ;a-)p I i (111 t I un by 
Hurst f J, Hr»'f;r i riro i i lo fjlur*' rill on 5.3 
acTns nf Litiui wt'tlaiidn nn t.li'* EuBt Hiv«?r 
in tftii llMf^fl, Mr, V\rru-r \ iir<>] \ had rfMM'ivfKi 
li.HNi] npprnsal for an infJtistrinl dovulop-- 
mcnt\ f)n a ^ ii u which includod tho yt ata- 
^^>Kulatud wutlinidj:;. His applic^ition fur 
a wct-IandH pc'iinit was d(Miif*d nfta r ;» 
hoarinK In WarcM ni 1972, 



t h«' d;^sp> 'III 



Kdward r)aly. chiol f)r I)KP ' s Tidal 
1 a n df'i f ' r o s t * r v a 1 1 o n P rtj p r am , y,ai cl t h o 
tuit ion was den ttni on thi- groundF^ LhaL 
acros (il wot lands would bo deHtroyod, 
t ht} fi 11 would 'loc'rf'UJ^o th(^ capacity 
thf Oui 11 (u d -Mudi ^^nn marrjh complex to 
Hori' 1 {( nti Wi t »*rs , rtnd that tho appli 
had la' lt*d lo aahnitt a hydroloj^ic Rtii 
that *s i df Tod tho posHlhility that 
p^a^^tmo^i ftf fi-l t^tjiild wnrson flondi 
adJao**nf pi^'-porty. 



app i 1 - 
5, 3 
that 

of 
ab- 

nan t 

fly 

tho 



iJrian 0*N«'ill, tho aF^Hjstant attorn^n' 
l^i'Moral who f)rfiHontod tho hitato's ca^a^ 
b f * f n r t. he* V. o urt , c^x p 1 a i n o d that thii a ]) p rml 
wiis significant in that It wd^* "a catio of 
i I VH t imp rQss i on , " me an i ng t h t "it vva?^ 
the ft rat timo th« BUprf?mc* court has had to 
wroKtlo with thono particular isauos." 
Tho court r iling has th(?rofaro *'osta- 
hi \H ho d a p r o c odon t t h a t w ill b b i n d i n t o 
all lower oourtB, Even if a lowor cc>urt 
Jud^o diHagreoB, ho will have to abide 
by the HUprome court rulifig/' 

DEP CommiHsionor Joseph N. Gill called 
thf' court's action "an hlHtoric doriwion 
wh I eh cu Im 1 n a ton so vo ra l yna rs of o f f o r i 
b**g inning with the of; t ab 1 i Hhme n t o f t h e 
tidal wetlands preservation prog ram," 
Coinm isa iuner Gill implemented the program 
on October 1, 1909. 

In the Brecciaroli decision, the court 
quoted the Tidal Wetlands Ant raying that 
it is "the public policy of this state 
to preserve the wetlands and to prevent 



Source i 



DEP CITIZENS' BULLETIN 
Vol. 2 No, 5 May 1975 
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cha } h 'iiiM 'd hv- i h i ■ p i ii i n t i ' ' J i i ■ ; « :■: t ' n ■ 
SIVc :,Jip;inr( in r": <'t^fif ri ' ; 'V ;tinl ! u'n;i'i M 

! ii f V !)u Lh \v Mil i * p< M ( ^ ^ ; !,• 1 1, i [ ^ > / ! ; ! / ) i * 
of uc ! I I! rwl^ ; n - , n ;( f, u r;t I ' ■ :ni i r i ' ( .ni H ) h 
J i ■ : ;:;c n{ ^ - { h> - \ r i n;!n i ni -w f fJi -Ui i ; ;? ' a I 



Tho d»MMsi<(jj .M !. tif )V. ! I '{]);! li ihai thf 
pr i V i r, I n J f . , ! (1 1 !\' p r : \ a i ? - p r'* )p! ^ [M \' 
<iy,!lor:; fnU;.! h>' i;f!:lli-d rf ^ ! Hi i m) (1 1 | I i m 1 

II ' ! ^ \\> ai 1 J lit: h 1 1 u I I i * (hi pu 1 ! i ! ■ 
into Vi"\ I . " ;ui 1 1 ? < t p' t M * ■ * p' ' r in I h i . 
piirj>o;;r' ''will ni't l i < a jm 1 y l;o dforiu^d 
H- ' t ak i m; ' Ml I fi< ■ r uio ; I i t U M nil a I ?a - iifa^ . '* 

'"ilo.iro ('an ho wo cpo' ^ inri i, hai tin' 
p 1 a i fi t i I r ' :> wi'llaroi \.'uiPi ha\a' f-iN^at''T^ 
vnluo to him if \l \o-rM ruhni," Iho (N)urt 
fUii <L lit j\vi'',aM- , I p,!P!i< inloi^Mfn w;o. 
dotonhinod to la ai, o vj om i l1 i ju: Uoaio : 
"The i'iauncjal (J'TioL j i. a j i.. i. ] l4j 1 a i' 
owner muiit 1)*: isaiancod .iriunol. r h(^ hoalth, 
safety and woliaro oi Lho crmiinun i ty , " 



Mr. Hrocc i art i 1 i appoal^'d Lo tho Coui'L 
of Conirnon Ploaj4, ariniinj^ that "dorijal of 
hi J. appl i CM t. j on was irnpia ipc r and arbitmrv 
tfiut it was not. nuppcaMod [^v th(* c^vichnoi' 
pronontial a( Mo' h-on' i np ; that. it. waM an 
un Tf^rLMon all U oxrj'ois!' o! tin* pnlii,. pr)W(M*; 
and tiiii t it aniouh ! oil i 1 1 an u n con - = 1 i ( n I ] i ai a I 
t ak I ni-: t* 1 t In^ plaintilMo land wiiliMut 
componsa t J on . " Hi*. niiMion lo intrn(ho = i^ 
ovidonco on tho i^ikn.i^ noao^ wa>; chanf^tl. 
arid the conrt ruhal Jn lavor (ho HLatM. 
For those* roasons . Mio 13 1'ooc i ius 1 j a})i)(alau} 
to tho Suproincj Court. 

Tho koy ar{:umont pT-'-a nlod by \hv 
state, with uhicii t r(i\\v\ a^:r(i^d, was i ha 
" tdu? dr^nia] of tfiO appliratlofi riiori'iy 
prtihibitod on(? spocwlic ust^ uhich pr<::ainw 
ably was not rcMisnnablc^ wlifqi halafund 
nin»inst tlu^ [)uljlic harm it wuu i d tn-oaio. 
The plaintiff may Htill bo pornu l tod on 

portion of his Wf> t 1 u nd . , . h* » may niaho apj) ] j 
cation for n j)ormit nv pormits tr* ofjnducl 
nthor ro^ulatod acti\it i(*H on tlv wt^tland: 
and ho may mako /uu- rrso^Mnablo ini ri jru 1 n t id 
use of his land coi^;. i si. n t with t iif.> laws 
of the St flic? and the- i^tniuuc roKU 1 a L i Ojo, 
Of tho town of nuiliurd, ' litiiJ_L :i^M'arH 
that the plainti f CJuij-; 1 i o f ITmll' Tv "IT. ■ ^ " ' 
prived, , '^^LiJjilI.Q;.^"^njjlL<- rnid "ln -rh7- 7 "iisf ■ 

thcn-e has boo n "an u li^ o nj 1/ ft uTicrn a ] ^ akint; 



of the urn pcjrtv; wi thou t J unt compon roti . 
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Mim Long Rcinne Cost of Dovelnpiruf Wotland:^^^ 

1. nooJIng in coastal wetlands often occurs as a resuU of a set of conditions 

5torms, and hurricanes. Such floodina causes a hiqh level of erosion of 
the Exposed faces of land. If the mar^h is fillnd. ih will hp nncpssary 
to Install protective strucutures to alleviate this probleni, but the 
structures themselves often cause additional probleuis elsewhere. In 
addition, maintenance of roads and utility lines through areas that 
are subject to flooding is quite often a continuous procedure, especi- 
ally during the fall and winter seasons. 

2. Soil conditions in marsh areas necessitate tlie use of filled areas for 
the placemenL- of septic systems and the attendant laaching fields. These 
systems are seldom capable of handling the volume and variety of today's 
sewage, especially when the land use is concentrated. The development 

of wetlands will hasten the time when a comunity must install or expand 
a municipal sewer system, necessitating the expenditure of large sums of 
money for the treatment plant and the attendant collection lines and 
pumping stations. The time scale involved in the installation and expan- 
sion of this system will be reliant on the suitability of any land form 
to development along with the concentration of the development itself. 

3. Groundwater serves as the water supply of most coastal cornnunlties and 
some problems involved in the oroper utilization of this resource can be 
readily linked to sewage disposal. Private well systems are often 
plagued by saltwater Intrusion and ineffective septic systems , especially 
in or adjacent to wetland areas. These problems necessitate the exten- 
sion of a municipal water supply system into areas previously supplied 
privately. Municipal systems such as those we have mentioned require 
the outlay of large sums of money, often before the community is realist- 
ically prepared to make such a financial coimi ttment. 

4. Environmental quality and long-range economic welfare go hand-in-hand in 
the coastal community. It is coastal resources that attract visitors and 
potential homeowners to these areas. The degradation of any unique land 
form or the uneducated use of any ecologically valuable area will ulti- 
mately result in both the loss of the viable area and the ultimate de- 
cline of the community. 

To illustrate ways in which man, through the exercise of rights of ownership, 
has used and abused the coastal wetlands, we should like to have ^ construct 
a 11st of activities that have been undertaken, or structures which have been 
built by wetland owners. To help you start your list, you might refer to the 
aerial photograph on guide Sheet #10, and determine how man has altered this 
area_. 
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rce: The Value 6f Massachusetts' Coastal Wetlands, Massachusetts Department of 
Natural Resources. 
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EfiTirorrniental Altei*atlons and Pollution Canfiod bv Unou of 
Eotuariaa and Bstuaiy nosourceo in theNoi'th Allan tiu Zmw. 



Types oi' 
Enviro: linen tal 
Alteration 
and 
Pollution 

or 



tJaea of Eatuarioc 



in 
U 
Eg 

r-l 

P 



•H 

-a 



H 



O 



u 



a 



Cbstruct.ion 

Siioaiing 

Earrriun tation 

^ sol: . _ t . ■•■ial . 1 tat 

^axn %'utlajids x 

Flood v/etlands x 

Bjlldieadj dike, levaa x 

Divert freshv-iter 

Kodiry tidal Intrusion 

Modify circulation 

ibices si ve fertility X 

Hoduee fertility 

InGreaae turbi^ty 

iJoMioua odor 

Tributary flow contrGl x 

Saltwater barrier 

Convert to freshwatar 

Modify subsLrabo X 

Oil pQllution 

Thermal pollution 

Sewage pollution 

Incu atrial waste X 

Agricultural waste X 

Sol .d waste 

PcDSwicide pollution x 



X 



m 



X 
X 



X X 

X X 
X X 

X 
X 
X 



X X 
X 



X 

X X 



^1 

o 
u 

Q) 

ft. 



X 
X 



o 



o 



J3 















t-^ 






a 
ft 












s 






Eh 


U 


J!} 








X 


X 


X 


X 


X 




X 


X 


X 


X 






X 


X 


X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 


X 




X 


X 


X 


X 


X 






X 


X 




X 


X 








X 


X 






X 




X 


X 




X 


X 



^1 



(} 

G 
M 
G 
G 
G 
G 
S 
0 
0 
0 
M 
G 
0 
G 
0 
G 
0 
0 
0 
G 

G 
G 

c 
iJ 

G 
G 



X/ S"Small^ M^Hodarate^ &*toeat, O-None 
*Sour«. ;;^;^°^;l3g;tu^ry Study. Dtpartn,ent of the IntaHo.. Fish and wiidHfs Servtce, 

1. 

1. Vital Areas or Presirvatlct Artas: Ecosysteni elements of such critical importance 
and high value that they are to be preserved Intact and protected from harmful out- 
side forcfs-encompaised within an areas of enylroninental concern . 

2- Areas of Envlronitienta l Concern or Conservation Areas: Broad areas of environmental 
sensitivity, often containing one or more vital areas, the development or use of which 
must be carefully controlled to protect the ecesystenT. 

CRir" ^' A^eas of Normal Concern or Utilization Areas: Areas where only the normal levels of 
caution are required In utilization and 1n development activity. 
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SUMMAW OF STATE AGENCY INVOLVEMENT IN THE COASTAL AllEA 

Chnrt inrfieufei Sloii? agonclos by D'lf riftanl fkil ojt mujf difgclj)? In- 
yclyd m\h 14 nigjor muoi Idanliii^cl (of [ho Cm\Q\ ktu 



ISSUE 




TYPE Of AJ HQp.llV'nr MF 
'AGENClEiRYDEPAIlIMENI 




mm ^TAU AHtWriM 






finarite^ Agnciiiiure 
Conlfol 


tani'fiGiCQ 


Heoli]i 


ffQnspprtpfion 




Wuitfifll qnil Commerclql 


i,4 PI 






1 


1 




iwVlucnfirjj flpff jmJI Ifl v.! 


M^a,*! PI 






1 


1,3 


' — ■ 
public UliiiiiM Commiiileii 






4 




Pl,3 


3 


puc, mpi*> 




PI, 2, 3,4 


4 4 




PU 


4 


iwsi's ; 


Aif Ogilily 


. Pi,3 _ 




4 




4 , 


1 


Cl 1' A 
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EfSsisn snd Sdi^enlatipn 




2 
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P4 


— ~ ^-----f- 


Flood paftigno WudiOn 


PI 


4 2 
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r«-.i 1 i' 
Lmm Kecirrjlinn 


4 P2,!l 


4 2 • 
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VifHondi snd ^ fiHcdl Afeo! 


PI, 4 
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— - ^■^'-^ 

Histqfkgl ComifliliiBn 


Agricullufo ond Aquadulfure 


: PI,? 






PI 






TrampoMalinn 










Pl,2,3,4 




Mincrol EidfaQlipfi 


PU 




4 , 




4 






U,3 
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2,3,4 


PUC 



•AUIHORitY rYPES; 

1, Reguiatofv 

2, funding 



3, i!evi«w , *Soyrce; Connecticut'^ Application for Federal Assistance 

4, PbfiihjorPfemeiiefigl ' yfidef M Coastal Zone Managemint Act of 1912 for 

Period July 1, 19?4 through June 30 ^ 19?5. 

' <^ J^j' ^ a policy which directly oddnssei Ihi hm 
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eciastal awic maiiaMeiiiemt pt^&rmm 




Source: dep citizens- bulletin 



Vol 



No, 1, October 1974. 



The proposal (available from DEP Room 
117) states that the overall goal of 
the Coastal Zona Uanagameut program is 
protection, preservation and restoration, 
as well as the desirable economic 
utilization, rf Connecticut's coastal 
resources < ^o achieve this goal ^ the 
following preliminary objectives are 
established : 



- To encourage and contrcjl industrial, 
comnierclal, residential and insti- 
tutional development in such a 
manner that cultural and economic 
benefit to people is maximized 

and adverse effects upon the 
natural resources of the coastal 
area are miaimized. 

- To provide for the receiving, 
handlini' and distribution of com- 
modities, and satisfy needs for 
improved cross-Sound movement of 
people, both in an efficient, 

yet environmentally and socially 
accept able, manner . 

- To preserve and protect areas of 
unique, scarce, fragile or 
vulnerable natural habitat , 
historical significance, cul- 
tural value, and scenic importance, 

- To Impruve and upgrade existing 
water quality in order to meet 
appropriate standards, 

- To provide sufficient quantity 
and diversity of recreational 
opportunities in the coastal area, 

Q 'urn the tape recorder on when you are ready 
ERiCo continue. 



34 



To niinimlr.i* diLmiiges ^JUHtained trrm 
1 1 d f 1 1 an d r i \' e r i n e f 1 o o din R 
through the use of solutions 
th/M have the smallest pOsSlDle 
adv fir SB e f f e t on coastal re sou roe s . 

To mini mi ^o damaga sustainpd JTom 
coastal rind upland erosion ana 
Sedimentation through the use, 
whf- r 0 p r5 1-^ L b 1 u , of solution s 
whareln the natural long-term 
functions of hong Island sound 
and the coastal area's rivers 
and estuaries are allowed to occur. 

To en s u r e e f f i c i e n t an d o n v I r o n =- 
mentally acceptable fuel distribution, 
power plant siting, transmission of 
electricity, and conservation of 
energy. 

To maximize the productivity, <uijay = 
riient and economic value of the 
marine fishery resource. 

To protect and enhance the productivity 
and enjoyment of the shore land 
wi Idllf e resource , 

To provide adequate land based 
transportation to facilHate the 
movement of goods and people ■- 

To achlevo and maintain a 
detailed data base upon which , 
governmental guldeli nes , poi ic it^n , 
decision-making, and regulatory 
activities can be based. 

To establish and carry out unified 
policies , cr i teria , gu Idel i nes 
and .standards for effnetive and 
coordinated management of the 
coastal area by all Involved govern- 
mental units. 
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PROBLEMS AND ISSUES OF CONNECTICUT'S COASTAL ZONE PROGRAM 



Excerpted from Connectlcuts Application for Federal Assistance 
and the Coastal Zone Manageiront Act of 1972 



uornpeLing Laria ^na water uses, uonnecticut s coastal area hes entirely 
within the Boston-New York-Washington -'megalopolis", the most populated and intensely 
developed region of comparable size in the United States. Governmental planning 
and oversight of competing demands on managenient of human and natural resources 
In terms of such characteristics as their diversity, carrying caDacity, and productivity. 

Development is heaviest along the coastline and in major river valleys. It 
1s the^n areas that are most prone to flood and hurricane damage. Development has 
failed to take Into account environmental extremes, thereby greatly increasing the 
potential for loss of lives and property in flood-prone and exDOsed areas. 

Issues and Problems: 

U development In flood-prone areas 

2, control of public and private shoreline development 

3, air pollution from "indirect'' or ^'complex'' sources such as transportation 
facilities 

4, construction, Improvement and use of inefficient transportation facilities 
and patterns 

5, eradication of waterfront blight 

6, development of port and harbor facilities 

B, Critical Ar ggs Protection . Tidal wetlands, salt marshes, beaches , 
estuarine areas, bluffs* and other critical areas were once abundant In Connecticut's 
coastal area. Those remaining must be assured of permanent protection. Growth 
pressures and poor water quality continue to threaten their viability and continued 
existence. 

Issues and Probl ems: 

preservation and protection of tidal and inland wetlands 

2, protection and utilization of beaches 

3, management of estuaries 

4, managerent of offshore islands 

5, protection of other areas of high ecological, ultural and historic value 

C* Recreation . A very tmall percentage of the Connecticut coastline 1s 
accessible to the public* Consequently, recreational opportunities normally 
Identified with the shoreline are limited. Recreational boating is limited hy 
Inadequate mooring facilities and public boat launching sites. Navigation hazards 
are caused by overcrowed mooring areas. 

Issues and Problems : 



2, 
3. 

5. 
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GUIDE SHEET # 15 

(continued} 



PROBLEMS AND ISSUES Of" CONNECTICUT'S COASTAL ZONE PROGRAM 

Excerpted from Connectlcuts Application for Federal Assistance 
and the Coastal Zone Manageft>ent Act of 197? 

0. Water Supply and Wa ter Quality. According to findings of the LISTS, the 
waters of Long Island Sound'recelve about 190 mm ion gallons of municipal and 
lafititutlonal wastes per day. Industrial discharges Introduce toxic substances, 
such as heavy metals, oil, grease, and acids, into the Sound and the rivers and 
estuaries of the Coastal Area. Pollution of the coastal area's waters have had 
adverse effects on Qquatic, and marine biological systems and on contnerical and 
recreational activities. 

Projected water supply demands for the coastal area are 73.3 minion gallons 
per day for 1990 and 135 mllllcn gallons per day for 2020, using both surface and 
groundwater sources. 

Issues an d Problems : 

1. improvement of exist ig municipal sewage treatment facilities 

2. improvement of treatment of industrial wastes 

3. combined sewers 

4. dredging and dredge spoil disposal 

5. oil spills 

6. vessel wastes 

7. pollution from non-point sources 

8. water supply 

9. preservation and protection of public water supply watershed lands 

E. Energy . As Is apparent nationwide, energy demands have exceeded available 
supplies of petroleum. Conservation of energy must be dealt with on all levels 
from the private Citizen to regional and national levels. Alternative sources of 
energy must be explored and utilized. Of major significance to the coastal area 
is the distribution of petroleum and petroleum products, the siting of power 
facilities, and the transmission of electrical energy. 

Issues and Problems : 

1. location of power generating plants and their environmental effects 

2. Improvement of petroleum distribution 

3. energy conservation through improvenrent of transportation modes and 
patterns, and transmission of electricity 
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MANAGEMENT PRINCIPl.rS AND RUl.l ,S'* 

The following fifteen Manaqement RuIps and Prlnclplos am found upon thf 
Ecologic Principles and are the basis for the practical serins of Rf^cofmcndf I 
Constraints; 

MANAGEMENT PRINCIPLES 

^- Ecosystem In tecjri ty : Each coastal ecosystem must bo manaqod with rnsncct 
to the relatedness of Its parts and the unity of its whole. 

2- QCSiDaae,' A fundamental goal of shoreland management is to retain the 
system of land drainage as near to the natural pattern -t, possiblo. 

3, Oraijiaaewa;^^ The need to provide veqetativp buffer area alonq 

dralnageways increasing with the rlegree of devolnrnm-nt. 

^' Hetland5__an£jyd£lar^ The need to preserve wetlands and vegotrated 
tidelands increases with the degree of development, 

^- -Storage : Storage components of ecosystems are of extreme value and 
should always be fully protected. 

6. ImxMJ. To maintain an ecosystem at optimum function it is necessary 
to protect and optimize the sources and the flows of the energy that 
power the system, 

MANAGEMENT RULES 

1- gt|iP-SSSi^a^- Alteration of any drainageway by re.'lignment, bulkheadlng, 
fill mo, impounding, or any other process that shortcuts the natural rate 
of pattern of flow or blocks or impedes Its passage is unacceptable. 

2- 5lliD..£lKylatlfifl.' Any significant change from the natural rate of water 
flows of a coastal water basin is presumed to be ecologically detrimental 
and Is unacceptable. 

3. NutHen^jufi^]^: Reduction of the natural supply of nutrients to the 
coastal ecosystem by alteration of fresh water Inflow is unacceptable. 

4. Nltrgaen: Discharge of nitrogenous compounds into confined coastal waters 

IS presumed to have adverse effects through eutrophication and is unacceptable. 

5. Turbjditj^: Turbidity df higher than natural levels Is to be presumed detrimental 
to the coastal ecosystem and Is unacceptable. 

6. TempaCiturg,: Significant aneratlon of the natural temperature regime of 
the coastal ecosystafn Is presumed adverse and Is unacceptable. 

7. Qxvflen- Any significant reduction from the natural concentration of 
oxygen is presumed to be adverse and is unacceptable. 

8. Salinity: Any significant change from the natural salinity regime is 
presumed ecologically detrimental and 1s unaccGptable. 

9. Runoff coritanji nation: Any significant discharge of suspended solids, 
nutrients, or toxic chemicals is to be presumed adverse and Is unacceptable. 
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{ami intifHl ) 
HANACil Mi N| MHINCnn.! S AND Kill I S* 

PHOfiKAM I imCN IS 

maintenance at optimum Uvels of the known prfM>c?rt1(!S of ihi^ iM;osy%tem, including 
Its features, characteristics, and processes, Planninn and marianomenl act i vi f ir^', 
should Inclufh^ the follOTlng eleven proqrm riomonts: 

K Vital jrejs.: Ecologically critical aroa^ wi t^i hicjti y.iluf> of stnrdqrs 
primary productivity habitat and water purification or rfMiulfStion/ 

llii^lLMii^^LJuD^&^ fhtj vuiurne, cp^jMty, and rau^ ot dijhvcry to coaslril 
waters of water from outslflo the ou^.ui mdnanoTOnt district. 

3, Watershed drajnacje^: The factors cjuverning the volunio» f|ualily, and rat*- 
of delivery of fresh water to coastal waters from tho coastaT watorshod, 

Circul at Ion: Maintenance of the natural patterns of waiter moyonMnit 
tnroughout the coastal water basin, 

^* tr jjn ts : Control of the sources and disnosltion of naturdlly occurrinn 
anaTntroduced nutrients. 

6, Sediment^: Control of the sources of sediments from Un: !,hore land!; , 
coastal basins and inland areas, 

7* CJjrity^: Control of water turbidity. 

3* Teinp erature : Control of sources of anomalous hedtinq of coastal waters. 

9* QB13?n; Maintenance of high levels of dissolved n^^ygen in cna^tal waters. 

10- Salinity: Maintenance of the natural natterns of salinity in coastal waters. 

11' JM^IL^ Control of sources of toxic (iiscfiarnes to coastal waters. 



Source: Coastal Ecosystems: EcDloqlcal Considerations fer Management of 
the Coastal Zone by John Clark . Conservation FoundattoTr™ 
Washington, D.C/,1974, 
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f jiASfAl Wl II ANiiS 

wmy\ WOP HI K[jOiiiNn 



'W)<?riAl m*irwinfMnont con*. r.) t j ofis , 
H/^y, A l.irqp p%i!Jnry with n 1 t 1 v^' I v h^ih d^-nn^r^ t^f flir^hlnn. 



» ' ( ! M)M ill!' 



('r.iftt^h fr^^.^h >/,U-r.r nj...,| uf H| v.,,]! nrnnnrfwin r.? ^ H ■ f . 

' ^''"'-^^^''^ (i^oinqv) ih" lirnt m !hr^ mnoun t nf 1 i in numfuT- or rnan^; , th^t: ran lu^ 

^MrruldMnn. 'hn fwiffprn nf of water In ^ cn^^tn] hA%in. 

Cn^'^bil w-,trr-.. l/nn.-n ,,.t1^r..,n tn th,. ..hnrrlin-. whirh rnnt^iin n mna-iurablc nudntity or ■,nrcentaaf 
Of 'jf'.i Wtitfr. " ■ "^"J- 

-ooUii w^tPrshf.,!, A draina'ip ba-nn thflt drain'; dirnctlv Into coantnl watnrs. (nopi not inrlurtn 
<,\nm,> h.isins th,u -IrMn wholly, into frn:h wator channels tributarv ta coastal watnr^.) 

rnastal znm». All co.it, tal ftrnas .tnd adinirnnn land fnrni>, 

CorrjUtrit'i 'j . f'l.ifU CMtCr"",, 

lif'cnmnosor'-, , fiicmorn.inlsms that dncnmnosr* tinsun. 

nntrivn. FMrticlo.; of nlant nattnr In varvina stanns of dncomnos f t1on . 
'Ib'frAity- Thf' variety of '^ni-cin', nr«^ent in a bialoniuil coiiiiiiuni ty . 

'^'^YnTW^n'n Jl^f"'^'^'' shnrPland5 drained by a watercourse 1n such a way that all flow 

orininatinn in the area ig dlscharqnd throunh a simle outlet. 

fcfjpnv- Thn sclnncc which rflatfi-; livinq forms to thpir onvl-ronmGnt. 

M'»t^ A rH,ti,,, , p and Shallow ostuarv with rathor restricted flushinn (differs from 
lanoon hv havinn --.nn i f leant, frpshwater inflow). 

^n^iConn'^tal imnacj;. An envirnnmpntnl channn that affncts human npsds (c.f. ecolonic effect). 
mr^, ^ marsh in a e-^tuary. Tho water in the marsh is brackish. 

^'*"'of ".^aJf if Jfi^wftSJ^^'^'r 1^!' connection to the sea and a measurable quantity 

MeasIJaMe^^rrj^eatL'Snts nn!)! ^'"^"^^'^'^ '''''' '"-''''^ ^"^ ^ ^^"^ °^ 

^--yy^j^^x^ MwiMitHL enriuhH.enu, ic^admn to f»Hc^Bsivn qrowth of anuatic nlants. 

" """"""" ™^ '-"-1rat.o„ 
Fauna. A collcctlye term for thR atiiinal snecit-s r,rf?sent in an ecosystem. 

a°odnlain slj^r.^land^ e.tendinn inland from the normal vearlv maximum storm water level 

to the hiqhest storm water level in a niven neriod of time (I.e., 5,50, 110 years). 

ErJc''"'"'^'' ^ *"^c1e5 nresent in an ecosystem. 



Flushino rate . The rate at which the water of an estuary Is replaced (usuany exoressed as the time 
for one complete reolacement). 

Food chain . The steo-by-steo transfer of food enerqy and materials, by consumntion, from the nrimary 
source in olants through to increasingly higher forms of fauna. 

Food web . The network of feedinq relationshins in a biological comrtunity. 
Foragers . Animals that feed on consumers, 

yiki^- The Dlace of residence of an animal species or a comunity of snecies. 

Intertidal area or tidal flat . The area between high and low tide levels, (unvegetated). 

Photo sy nthesis . The manufacture of carbohydrate food from carbon dioxide and water in the Presence 
of chlorophyll , by utilizing light energy, and releailnq oxygen. 

^YlojlliUl'^lo^ The nlant component of the plankton. 

l?lankton. Small suspended aquatic plants or animals which passively drift or swim weakly. 
Pred ators . Animals that feed primarily on foraqers. 

Prim ary nroducti vit y. The amount of orqanic matter produced by Dhotosyntheiis . 
Pj^od ucers . Green plants, photosynthesiiers. 

SaUnitX. A measure of the Quantity of dissolved salts 1n sea water (In narts ner thousand of water: 
S_a1^ w ater marsh . A marsh with water from a sound or ocean. 

Salt water intrusion . A movement of salt water inland Into fresh water aquifers. 

Sedimentation. The Process of qravitatlonal deposition of soil and other particles transported bv 
water. ^ 

.^il2Lr?JjnjJ^. The terrain of the coastal watershed down to the unper marqln of the wetlands flower 
margin of coastal floodnlain). ^ 

Silt. Fine narticulate matter suspended in water. 

Spoil . Dredged material. 

Storaae. Capability of a biological svstem to store energy supplies 1n one or more of Its comnonents. 

Strati fied_^t_uarx- estuary with two distinct water layers flowino in opposite directions. 

Tidal marsh. A marsh whoose water Tevel 1s Influenced by the tides. A tidal marsh can be fresh water 
or nracki sh . 

lidAl river. The tidally influenced nortion of a coastal river. 
Tide! and. The Intertidal area. 
Toxic subs tancj^. A poison. 

TujMdit^. Reduced water clarity resultina from nresence of susnended matter. 

—^r-rif^;^.! I^JV'^V Of featufG' of such extreme Imnortance to the functloninq of an 

ecosystem that it requires comDlete nrtservation. 

mandA^^ Natural lyjeqetated ares located between mean hinh water and the vearly normal maximum 
Zooolankton . The animal comnonent of the nlankton. 
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COASTAL WETLANDS BIBIOGRAPHY 



Books 

Clark* John. Cea stj| Ecosystems : Ecological Consldefations for Management of the Coastal 
Zone^ Washington, D,C.: Conservation Foundation, 19>4. 

Starting with a foundation of fundamental ecologic principles, the author develops a 
number of general management rules and suggests a variety of constraints on coastal de- 
velooment activities. The book's basic premise Is that environmental managemint must 
embrace whole ecosystems, A fine introduction to the coastal zone management for the 
layman or ixoert. 

Neal, John and Mildred neal. L ife and Death of the Salt Marsh. New York: Audubon/Ballantine, 
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describe the workings of the salt marsh.. It is a work of art. Highly recormiended . 

Nierinq, William A. The Life of the Marsh. New York: McGraw-Hill, 1966. 



Reoorts 
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basic reference. 
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1975 . " ~ ^ — ~^ 
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II, No. 1, (October, 1974). " — — — 

This Is one of two volumes that Is probatly the only comorehensive survey of las and 
regulation that affects land use. This issue contains sections on Tidal Wetlands, Coastal 
Zone Management Program, and Long Island Sound Study. 

"People and the Sound." Urban Sea, Long Island Sound Regional Study, New England River Basins 
Commission, 270 Orange St ■ , New Haven, Ct. 06511. November, 1974. 

A summarv of the draft reoort of the Lonq Island Sound Regional Study. A surrenary of a 
large amount of ej<ist1ng data. 

Proceedings of the Wetlands Conference . June 20, 1073. Renort No. 21, Institute of Water Resources 
University of Connecticut. 

A good chapter on the imolementatlon of the Connecticut Tidal Wetlands Act, 

"U.S. Coastline Is Scene of Many Energy Conflicts." Conservation Foundation Letter, January, 1974 

A good summary of energy conflicts within the coastal zone presented here. 



Pamphlets 

Connecticut's Coastal Marshes : A Vanishing Resource. C onnecticut Arboretum Bulletin No 12 
Connecticut Colleqe, New London, Ct. » • . 

Connecticut's Coastal Wetlands Crisis. Connecticut Conservation Association, Bridgewater, Ct. 

Hdaljjarjhes of Connecticut: A Primer of Wetland Plants. Connecticut Arboretum of Connecticut 
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To the casual obs.?rver, the tidil marsh in slide #1 might simply appear to be an uninteresting Slide # 
and yalueless expanse of wetland. Close study however reveals an intricate and fascinating cormiunlty 
of plants and animals Intimately adjusting to an ever ehanging environment. This unique marsh 
tnyironment Is cauied by the tides and mincing of the fresh water froffl rivers and Streams, with 
the salt water of the sound or ocean. Probably no habitat is more complex to interpret* 

Tidal ebb and flow brings about a fascinating lonation of plant life from the periodically 
flooded edge of the marsh to the upper marsh borders which are only occassional ly flooded. In 
addition to eharactaristic grasses, beautiful wildflowers can be found In tidal marshts* 

Coastal wetland animal life is just as spectacular. The water birds such as herons , ducks 
and rails nest and feed in these areas, last coast marshes also serve as Important stops for 
migrating waterfowl on the Atlantic flyway. Slides Z^3show some of the organises which are highly Slides - 
dependent upon coastal wetlands for part or all of their livelihood, 12 & #3 

In addition to providing excellent plant and animal habitat, tidal marshes contribute signi- 
ficantly to the productivity of adjacent waters. From these marshes come the basic nutrients that 
start the food v/eb, which ultimately supports the large number of fish and shell fish in surrounding 
waters* In this unit, we will explore hov/ a tidal marsh is formed; we will study the characteristic 
grasses and wildflowers and the narshes diverse animal species, Finallys we will investigate 
the reasons for the enormous productivity of coastal wetland areas. 

Before we begin our discussion in detail. It would be helpful to clarify four terms * . . 
estuary, estuarine marsh, salt water marsh, and tidal marsh. These four terms are listed and 
defined at the top of guidesheet #2 (Pause) Turn to guide sheet # 2 and study these tenns. Stop the 
recorder while you carry out this activity (Pause 3 seconds). 

The sketch In the middle of guide sheet # 2 shows the relationships which exist among these #2 
coastal wetland areas, (Pause) Note the cattails in the sketch, these plants can grow In fresh 
water or w'ater with low salt concentration* They are very consnon In fresh water tidal marshes. 

The table at the bottom of guide sheet # 2 further explains the differences among coastal 
wetland classes. (Pause) The crucial difference Is the concentration of salt in the water In 
these areas. The concentraticn of salt In the ocean and salt water marshes is about 35 parts per 
thousand. Estuaries and estuarine marshes have a salt concentration of 0*5 to 34 ppt, » because 
In these areas the salt water of the ocean and the fresh water of the river mix, 
l Ldt's continue by discussing the formation of a marsh and Its characteristic vegetation. 

Guide sheet ^ 3 shows a cross section of a salt marsh, while guide sheet f 4 has several pictures ^-^^ *3 

G,S, #4 

of cormion salt marsh plants (pause 3 sec J. Refer to these tv/o guldesheets frequently during the 
following discussion. 

Marsh fonnation begins on the edge of a bay or estuary* The shallow waters of the bay or 
estuary, offer plants the necessary requirements for active growth and maintenance throughout the 
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growing season. These factors Include warn water heated by the sun, nearly total light penttratlen 
due to the shanowness of the water, acceptible eoIIs, and an excellent source of nutrients from 
the descending river, estuary and open sea. 

These factors and the introduction of the primary colonizing marih plants may lead to the 
fonnatlon of a tnarsh. Tall, sniooth cordgrais with its high tolerance for salt has the ability to 
grow in a semi^submerged state. As a result, smooth cordgrass grows in a zone between the low and 
high tide levels and forns the base upon which the future marsh will be formed. Look at lone 
2 on Guide Sheet #3 (Pause). The growth and death of plants and the accumulation of debris in 
the intertfdal zone eventually raises the ground level to the point where It Is Inundated only 
during the last portion of the flood tide. In this manner, the original substrate becomei modifiid 
and penriits the growth of salt meadow grass and spikt grass. These plants prefer a drier and less 
saline environment than smooth cordgrass* Look at zones 3 and 4 on Guide sheet # 3 (Piuse). 
In these ieetions of the marsh, where the organic matter is mixed with and covered by silt and 
fine mineral particles* air moverrent is prevented, and anaerobic decomposition occurs. Anaerobic 

decomposition is accomDllshed by bacteria In the absence of air. The procesi gives the marsh sub- 
strate its charactertstic black ooze texture and afoul "rotten egg" smell. As the marsh surface 
Increases in elevation, the nunibir of floodings and the period of duration of each flooding decreases? 

This decrease In flooding Ifmits the amount of salt and debris deposited on the area* This raised 

portion of the marsh includes the third and fourth torn of growth* Salt mtadow grass grows in this 

area where the daily flood tides have an influence^ but do not Inundate the zone. 

The zonation of smooth cordgrass and salt meadow grass shows up clearly in the photograph Slide #4 

4 , ^ ^ , ^ and on slide #4. 

in tne lower left hand corner of guide sheet I 4 (Pause 3 sec). When tide pools occur In lones 

h 

three and four* glassworts, sea lavender* spearscale and marsh goldenrod an often found. The tide 
pools which form in open depressions on the marsh surface are uniquet since they usualTy contain 
water of high salinity. . . sometinBS exceeding 50 parts per thousand. This high salt level is 
caused by periodic flooding and constant evaporation of water. High salinity levels are restrictive 
t© most halophytes or salt loving plants with the exception of the glassworts, Glasswort is 
shown in a photograph on euide Sheet # 4 {Pause). These fleshy, tranilucent plants are usually 
found gro^^'ng araund the edges of tidal pools. As the marsh surfaces ages* tidal pools usually 
become filled with silt and debris and may then be colonized with salt meadow grass or other plants 
of the third or fourth ^one. 

The fifth zone of growth as seen on Guide Sheet # 3* Is in reality a continuation of the 
previous zones, but lacks the influence of the dally flood tide. The elevation of lone 5 
ixceeds that of zone four by about 2 to 5 inches, and therefore restricts all tidal influence, 
other than the monthly highest tide. Due to the decrease in salinity and the usual presence of the 
fresh water table within 1 foot of the marsh surface, zones S and 6 have a specialized plant comnunity 
containing species Indicative of a zone of transition. In zones 5 and 6, we find black grass* 
sritch grass and spike rush eovering an extensive area and ranging from the marine to the (fresh 
water) portion of the marsh, 
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quality. This applies not only to cc^stal waters but to the upland drainagGways and to the land 
surfaces. It implies that natural patterns of land vegetation and drainage should be retained In 
land developTOnt, Here 1s an important ecological principle to add to your list on Guide Sheet 
# 6. Water provides the essential linkage between land and sea eliments of the Coastal ecosystem. . . 
Water provides the essential linkage between land and sea elements of the coastal ecosystem. 
Coastal waters are a mixture of fresh water from the land and salt water from the sea. 
The workings of the coastal ecosystem are influenced by characteristics of both sources of water 
supply. In a way, the two sources are in cornpetltion for the space within the enclosed water 
basins. 

In the context of this competition the ocean water forces apply rather consistent pressure for 
estuarine space while the land based water forces apply more fluctuatina amounts of pressure reflecting 
seasonal change in precipitation and runoff. For this reason, one looks to the land source-the 
watershed-for an explanation of intermittent or seasonal changes in such characteristics of the 
estuarlne environments as salinity^ circulation patterms and water contents. There is another 
reason to be concerned with the land sources-they are the ones we constantly alter and can most 6*3. #8 

easily control , 

The amount of fresh water arfiving in a particular coastal ecosystem varies seasonally. 

The volun« of the fresh water supply governs the salinity of all coastal waters. Salinity 
Influences the types of species and their abundance and therefore the whole distribution of life 
throughout coastal waters - fish, shellfish, plankton, plants, and bottom fauna. Nofmally the 
salinity gradient established in an estuary fluctuates with the amount of river discharge. 

The volume of fresh water inflow also governs the pattern of circulation of coastal waters 
through the rate of flushing of water basins and the strength of currents. In a stratified or 
two^layered estuary, the anount of runoff controls both the surface layer outflow and the bottom 
layer Inflow. Circulation strongly influences the abundance and the oattem of distribution of life 
in the estuary. 

Also related to volume is the arount of sediment, nutrient minerals, organic matter, and other 
substances dissolved or suspended In the water and carried down into the estuary. These materials 
have a strong influence on the quality of the coastal ecosystem because they affect plant production, 
oxygen concentration, and the fallout of sediments 1n estuarine basins. Nutrients supplied naturally 
rfa runoff are an important part of the energy budget of many coastal ecosystems. 
--^ The rate or schedule of the flow of fresh water Into coastal waters Is governed by many of the 
same factors that govern the volume of flow. The schedule of flow Is important In its effect on 
^e productivity, stability, and general health of the coastal ecosystem. The natural rhythm or 
pattern of seasonal flow is generally beneficial. ^ 

These are predictable seasonal variations in fiver flow into the coastal waters of the United 
States. The total volumes of inflow reflect the total amount of precipitation and the size and 
slope of .the watershed. The detention characteHstics of the terrain over which runoff waters 
flow enroute to the river channel are also important In governing the rate of delivery. The nature 
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of precipitation also effects river flow. While rain moves directly into the hydrologic system 
as ground water or surface runoff, snow and ice may remain for months, subsequently causing an 
Influx of many months' precipitation when it melts. 

The above considerations lead to the following Ecologlc Principle. Add it to your list. 
The natural volume, pattern and seasonal rata of fresh water inflow provides for optlmurn ecosystem 
function. . 

Good circulation connotes good environmental conditions. A high rate of flushing, usually 
considered beneficial provides transport of nutrients, cleanses the natural system and perfonrs 
other vital functions. To some extent, good flushing also protects ecosystems stressed by develop- 
i«nt. because it hastens the dispersal and dilution of pollution. But, there is a limit beyond 
which the water passes too quickly through the system. For example, a large canal in south.;est 
Florida forces water so rapidly through Fahka Union Bay that the mangrove system has a reduced 
opportunity to assimilate the nutrients in the water and to store them for use at tires of slow 
discharge. Again it is a natter of balance and one must start with the presumption that the 
natural condition Is best and should be maintained. 

These considerations lead to another basic Ecologlc Principle. Are you ready to write? 
Here is the principle. The natural patterns of water circulation within basins provides for optimum 
ecosystem function. 

Sunlight is the basic driving force of the whole ecosystem as part B of guide sheet H 7 
indicates. The fundamental source of energy for the growth of plants which in turn supply the 
foundation of nourishment for all life in coastal waters. For the ecosystem to function well, 
sunlight must be able to penetrate the water to a considerable depth so as to foster the growth o.' 
rooted plants and the phytoplankton that float beneath the surface. 

Turbidity from suspended silt or from concentrations of organisms has a negative effect upon 
the amount of plant growth that can occur in coastal waters. In this way the growth of phytoplankton 
Is self limiting. As the growth becomes denser the water becomes more turbid, thus decreasing the 
penetration of light Into the water, vmere light penetration is blocked by silt or by phytoplankton. 
there may be little growth occurring beneath a shallow surface layer. Estuaries are normally 
more turbid than ocean waters, being more silt laden and richer in nutrients and phytoplankton. 

Light also affects the behavior of many animals. For example, many predatory gamefish are 
visual feeders and are benefited by good light penetration. Conversely, the tiny young stages 
Of many coastal fish seek refuge in estuarine waters to escape predators. Neither extremely clear 
nor extremely murky water Is totally desirable. It is necessary to prevent the addition of silt 
that would block light penetration, or of nutrients that would stimulate excessive plankton growth 
and lead to this same condition. This leads to yet another ecological principle. The natural 
variation found in light In a natural coastal wetland provides for optimum ecosystem function. 

Tenperature exerts a major influence on the coastal ecosystem. The occurrence of any one 
species and the mix of whole coastal w.ter co^unltles of life tend to vary from north to south with 
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quality* 'Wits ippltiS net only to coastal waters but to tht upland dralnagtways and to the land 
surfaces. It Impliis that natural patterns of land vegetation and drainage should be retalnid In 
land divelopmtnt. Here Is an important icological pHnclple to add to your list on Guidt Sheet 
1 6* Water providis the essential linkage between land and sea elements of the Coastal ecosystem. * . 
Water provides the essential linkage between land and sea elements of the coastal ecosystem. 
Coastal waters are a rnixture of fresh water from the land and salt water from the sea. 
The Workings of the coastal ecosystem are influenced by characteristics of both sources of water 
supply. In a way, the two sources are 1n competition for the space within tht enclosed water 
basins. 

In the context of this competition the ocean water forces apply rather consistent pressure for 
estuirine space while the land based water forces apply more fluctuatlno amounts of pressure reflecting 
stasonal change In precipitation and runoff. For this reason* one looks to the land source-the 
watershed-for an explanation of intennlttent or seasonal changes In such characteristics of the 
estuarine environments as salinity^ circulation patterns and water contents. There is another 
reason to be concerned with the land soyrces-they are the ones we constantly iUer and can most ^ G,S* #8 
easily control , 

Tht amount of fresh water arriving in a particular coastal ecosystem varies seasonally. 

The volume of the fresh water supply governs the salim'ty of all coastal waters. Salinity 
Influences the types of species and their abundance and therefore the whole distribution of Tife 
throughout coastal waters - fish, shellfish, plankton, plants, and bottom fauna. Normally the 
salinity gradient established in an estuary fluctuates with the amount of river discharge. 

The volume of fresh water inflow also governs the pattern of circulation of coastal waters 
through the rate of flushing of water basins and the strength of currents. In a stratified or 
tw&-layertd estuary, the amount of runoff controls both the surface layer outflw and the bottom 
Hyir Inflow. Circulation strongly influences the abundance and the Pattern of distribution of life 
In the tstuaiY. 

Also related to volume is the amunt of sedinient. nutrient minerals, organic matter, and other 
substances dissDlved of suspended In the water and carried down Into the estuary. These rnaterials 
have a strtng Influence on the quality of the coastal ecosystem becauso they affect plant production, 
ow^gen concentration, and the fallout of sidlments In estuarlne basins, Kutrlents supplied naturally 
ria runoff are an iinportant part of the energy budget of many coastal ecosystems. 
- — - The rate or schedule of the flow of fresh water into coastal waters is governed by many of the 
same factors that govern the vu.ume of flow. The schedule of flow is important In its effect on 
the productivity, stability, and general heaUh of the coastal ecosystefl,. The natural rhythm or 
pattern of seasonal flow is generany beneficial.- 

These are predictable seasonal variations in river flow into the coastal waters of the United 
States. The total voluras of Inflow reflect the total amount of precipitation and the size and 
slope of , the watershed. The detention characteristics of the terrain over which runoff waters 
flow enroute to the river channel arc also Important In governing the rate of delivery. The nature 



Of precipitation also effects river flow. While rain roves directly into the hydrologle system 
as ground water or surface runoff, snow and ice may remain for months, subsequently causing an 
influx of many months* precipitation when it melts. 

The above considerations lead to the following icologit Prirelple. Add It to your list. 
The natural volume, pattern and seasonal rats of fresh wattr inflow provides for optimum eco'systtm 
function, . 

Good circulation connotes good environmental conditions. A high rate of flushing, usually 
considered beneficial, provides transport of nutrients, cleanses the natural system and perfsnns 
ether vital functions. To some extent, good flushing also protects ecosystems stressed by develop- 
imnt, because It hastens the dispersal and dilution of pollution. But, there is a limit b^ond 
which the water passfs too quickly through the system. For example, a large canal in southwest 
Florida forces water so rapidly through Fahka Union Bay that the mangrove system has a reduced 
opportuni^ to assimilate the nutrients in the water and to store them for use at times of slow 
discharge. Again it Is a matter of balance and one must start with the presumption that the 
natural condition is best and should be maintained. 

These considerations lead to another basic Ecologic Principle. Are you ready to write? 
Here is the principle. The natural patterns of water circulation within basins provides for optimum 
ecosystem function. 

Sunlight is the basic driving force of the whole ecosystem as part B of guide sheet # 7 
indicates. The fundafnental source of energy for the growth of plants which in turn supply the 
foundation of nourishment for all life In coastal waters. For the ecosystem to function well, 
sunlight must be able to penetrate the water to a considerable depth so as to foster the growth of 
rooted plants and the phytoplankton that float beneath the surface. 

Turbidity from suspended silt or from concentrations of organisms has a negative effect upon 
the amount of plant growth that can occur in coastal waters. In this way the growth of phytoplankton 
is self limiting. As the growth becomes denser the water becomes more turbid, thus decreasing the 
penetratibn of light into the water. Where light penetration is blocked by silt or by phytoplankton. 
there. may be little grmth occurring beneath a shallow surface layer. Estuaries are normally 
more turbid than ocean waters, being more silt laden and richer In nutrients and phytoplankton. 

Light also affects the behavior of many animals. For example, many predatory gamefish are 
visual feeders and are benefited by good light penetration. Conversely, the tiny young stagis 
of many coastal fish seek refuge In estuarlne waters to escape predators. Neither extremely clear 
nor extremely murky water is totally desirable. It is necessary to prevent the addition of silt 
that would block light penetration, or of nutrfents that would stimulate excessive plankton growth 
and lead to this same condition. This leads to yet another ecological principle. The natural 
variation found In light in a natural coastal wetland provides for optimum ecosystem function. 

Tenperature exerts a major Influence on the coastal ecosystem. The occurrence of any one 
species and the mix of whole coastal water conmunlties of life tend to vary from north to south with 

ERIC - 47 



a.s. 17 



changing temperature* Many fluctuations of aquatic anifnals are temperature controlledi for ekanipl©, 
migration, ipawning, fetdlng efficiency, swiimiing speedy smbryologlcal developfBent and bisic 
metabolic rates art all teniperature sensitive. 

Temperature alteration'Such as may be caused by plant effluents or changes in waterflow patterns 
* is particularly critical in estuaries because life is so coneentrated. so many if^ortant sptcies 
r.soft to estuaries for certain key life functions. The eptlmal terr^erature for any water habitat 
depends not only on the preferences of individual species but also on the well-being of the system 
as a whole. An ecological system is in dynamic balance and llki a finely tuned automobile engine, 
any damage to a single component » can disable or impair the efficiency of the entire system. 

In this case the relevant ecologic principle Is as follows: the natural temperature variations 
which occurr in natural wetlands provide for optimum ecosystem fynctlpn. 

Of the various gases that are found dissolved in coastal waters, those of greatest fmpprtince 
In the web of life are oxygen and carbon dioxide, both of which ©ccur In small but vital quantltlei. 
Animals use oxygen and produce carbon dioxide. Plants use capbon dioxide and produce oxygen* 
Therefore I each fpnn can benefit from the other's work - one's Waste is the other's need. There 
Is a critical balance in the cycle between plants and animals that also involves transfer of dissolved 
gasses across the water surface to and from the atmosphere* Here we find an additional ecological 
principle. High concentrations of dissolved oxygen provide for optimum ecosystem function* There 
is little evidence to show that one need be concerned about harmful effects from excess oxygen 
in coastal systems. 

Important chemicals In coastal waters fall into two clasies: nutrients and trace-elemints* 
The nutrients are vital to the whole chain of life In coastal waters because they are required by 
all plants* whether rooted plants or microscopic phytoplankton* In addition, they are very Im- 
portant because the animal life is suppofted by the plants* Free nutrient chemicals are relatively 
scarce in the waters of a natural coastal ecosystem because they are ^ taken up rapidly by plant 
life, A supply of nutrients into the system by natural processes of runoff, rainfall, and other 
ocean sources i to replace losses and keeps the ecosystem functioning optimally. This natural 
supply is a critical need and one cannot expect to successfully substitute for nature by providing 
an artificial supply, ' 

Nutrients are recycled In a relatively short time In coastal ecosystems. Marshes produce 
an excess of organic material. At the end of each growing season, marsh grasses are broken down 
by bacterial decomposers to produce detritus. This detritus is utilised directly as a food source 
by marsh organisms and is also washed into the coastal estuaries by fluctuating tides, what becomes 
basis for estuarlne food chain. It has been estimated that two thirds of conmercially valuable 
fin fish and shell fish spend part or all of their life cycle in salt marsh estuarlne ecosysteni 
and play an integral role in the complex food web of the estuary, the major plant nutrients that 
we are= concerned about in the estuary and environnient, are nutrients called nitrates and phos- 



phates. The nitrogen content of plant tissue is much higher than that of the phosphates In plant 
tlisue. In coastil waters the afroimt of available nitrate is generally believed to be the 
nutrient factor that controls the abundance of plants. Here theni 1s another basic ecological prin- 
ciple, Productivity In coastal waters is noHnally governed by the amount of ^*^ailable nitrogen* 

The concept of primary productivity refers to the capacity of an ecosysten to produce basic 
plant fflateriai* Primary productivity is the amount of energy converted from lighti nutrienti and 
carbon dioxide to plant tissues. In terms of prtmary productivity, estuarine v/ater bodies may 
produce 20 times as much as the deep sea and 10 tlrnes as much as either nearshore watei^ or deep 
lakes. Since primary prnductivlty governs the ecosystem's total capacity for lifes estuaHei are 
general ly more productive than the ocean. 

Actual abundance of an ecosystem is a reflection of the productivity of that ecosystein. Table G.S. #10 
I on guidesheet # 10 ilHustrates the productivity of the estuarine ecosyi terns v/e have diicusied. 
Even though the coastal v/etlands and estuaries are only a small percentage of the ocean's area, 
they represent 502 of the annual fish production. By comparing actual abundance of life with 
potential abundance^ an ecologlst can determine if the system is malfunctioning and needs attention* 

Energy needs of coastal ecosystems are met In two ways: first, from external driving forces 

and second, from internal supplies that are reveled within the system. The major external driving 

forces of coastal ecosystens are tide, icean currents, river InfloWg wind* sunlight and the basic 
. . , , _ . *s slidj #6 illustrates. 

inorganic nutrienti that nourish plants and anlinals^ The appropriate Ecological Principle here Is: Slide #6 
The flow and amount of available energy governs life processes within the coastal ecosystem* 

Internally* the chain of life - begins with energy assimilated by plants. Plants, the pro- 
duce use the energy / !ight In photosynthesis to transform carbon dioxide and basic nutrients 
into plant tissue, a rs^n ^f energy which Is available to animals as their basic foodstuff. The 
plants are then eaten and passed through the complex food web and back to basic nutrients. Guide 
sheet # 9 shows how this system functions. Because all animal food starts with pi ants j every G*S. #9 

organism ^ultimately depends on the major factors that limit the bylldlng of plant tissues, such 
as access to sunlight. 

Storage capacity Is also an exceptionally important aspect of coastal ecosystems. Storage 
is the capability of a system to store energy Supplies In one or more of its components. Such a 
storage unit can be a stand of marsh grass, a fish school, a seed, organic sediment on the bottom 
of phyi. ■ lankton in the water of a bay. These units all gather and store a supply of energy that 
is In reserve against shortages* 

Storage in plant tissues is particularly Important because the reserve of nutrients stabilizes 
the system and provides a buffer against Irregular heavy stresses or seasonal shortages. Storage 
Is nature's hedge against boom«or-bust fluctuations of abundance and scarcity, according tg the 
following Ecologic Principle. Here is another important addition to your list. A high capability 
for energy storage provides for optimum ecosystem function. 

Eituarint vegetation is particularly Important as a storage unit* For example, marsh grass 

• .'49 " , 



in its entirety - roots, leaves, flowers, stems - provides storage upon which the regulirity of 

^ 4 . ^ ^ Slide :*7 is a cross-section of the tidal marsh grass, roots and soil, Slid^ #7 

nutrient supply to the estuanne food chain depends*^ in addition, marshes have vast quantuies 

Of nutrient stored in their soili which provide an always available source of nourishment to 

the marsh grasses, as explained in part B of guide sheet I 10* Stop the recorder and read the g.S- HOB 

paragraph on guide sheet # 10* When you are finished, turn the recorder back on. 

In our discussion of the coastal zone, we have focused on the geographical unit that embraces 

all of the life and physical components of one distinct interacting shoreland and adjacent coastal 

waters* Icologically , these relationships of living fonns to their environment, has been the under* 

lying concept of our discussions. Ecosystem orientation stresses that management of coastal water 

areas must be coupled with the management of adjacent ihorelands and fresh water sources. This 

brings us to the final and probably most important ecological principle in our list; No one part 

of an ecosystefn operates independently of any other. 

This principle does not apply to the coastal ecosystem but to any ecosystem in the biosphere. 

All the parts of an ecosysttm are linked together. It is impossible to operate any one independent 

of any other. This principla will apply to all our discussions on land use decision making in the 

other units* 

Up until now, we have concentrated on the natural value of an estuarine type of ecosystem G»S. #11 

that derives from confinement, salinitys circulationi tide, and nutrient storage. He have discussed 

how this leads to salt marsh formation and why the estuary is Such a oroductive ecosystem. Guide sheet HI 
iummarizes the ecological principles we have discussed. Compare our list with the list you have been 
keeping. (Pause) iNow, let's turn our attention to some of the other values of the coastal eGOsystem, 

Take a look at guide sheet 112. Stop the recorder while you complece the activity on quide 
sheet #12. g 5^ 

In the coastal lone, there occurs an array of wildlife not readily evident to the man in the 
street. In the naturalist or careful observer, the marsh represents a fascinating diversity of 
waterbirds. To the hunter these offer exciting outdoor sport. And still others find these wetlands 
and the i/nmediately adjacent waters a place where they can enjoy fishing* crabbing, claming and 
Just relaxing. 

Look now at slide # 8, Slide #8 

Of the wildlife associated with the marshes, birds are the most conspicuous, toong those 
that breed in or are completely deoendent upon the salt marsh for their food are the rails and 
Ipafrows* The rails are narrow-bodied birds, uniquely adapted for slippi.ng between the dense 
. - vertical stems of the grasses and reeds. They feed on insects, snails md small crustaceans, 
^ Being elusive and retiring and most active in the twilight hours, they ana seldom seen by the 
casual observer. Other birds nesting In the marshes include the song blr^s, black duck, blue- 
winged teal, conrnon bittern, willeti marsh hawk, short-eared owl, red«wir?3ed blackbird, meadowlarle 
. and marsh wren. Besides these species, there are even larger nunbsrs wh^ch are dependent upon 
the marshes and adjacent estuarine waters for food, Nnonq these are the large spectacular wading 
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birdi - the great blue heron, the AmeHcan egret and a nurrter of smallef herons, ^e black skifisner, 
skims the shallov/ waters for small fish. In the spring and fall and during the winter msnths large 

of migratory waterfowl breed In the far north and frequent the marshes. Among these are 
the many species of ducks and geese. The geese are grazers and are, therefore, highly dependent 
upon the roots and stems of the marsh grasses. 

The food for this great diversity of bird life ts derived either directly or indinctly from 
the marshes. Hire upwards of twenty genera of marsh insects, eighteen genera of bivalves* 
and fifteen gentra of crustaceans contribute not only to this avian food chain but also to man's 
prized shellfiih reiources. The small fish of the shallow adjacent waters, the klllfish, 

minnovvs, and sllvtrsides are a vital part of this complex web of life* They serve several roles. 

They furnish a food loufGe for this large and divefse bird population; they aid in reducing the 

population of mosquito larvae; and they may also bacome the prey of our larger fishes, thus 

contributing to our eofmnerclal and sports fishing resources. 

Other animal life on the marsh includes the diamond-backed terrapin and several species of 

manitials. Huskrats and maadow mice Inhabit the marshes the year round, and In some areas the muskrat Slide #9 

is "harvested" for Its fur. Other mamnals frequently visiting the marsh Include deer, fox, raccoon* 

skunk and oposiufn. 

In this discrlption* we have shown how the tidal marshes support one' of our richest wildlife 
populations. Intricately adjusted and interdependent upon the existing natural Setting. Furthermore, 
it has been emphasised that the tidal marshes cannot be isolated as a specific ecological entity. 
Instead, we find a closely-knit Interacting complex of habitats Involving not only the marsh, but 
also the adjacent waters , the salt pondi, bays and estuaries. 

Diversity expreisei the variety of species present in an ecosystem. It Is generally assumed 
ttat a high divefiity of species both plant and animal is to a better eco«systtm balance and 
provides a greater resiliance to a catastrophic event such as disease or storms* Converiely a low 
diversity^ may indicate a stress system or one that has been degreated for example by pQllution. 
The flora and fauna of a coastal system e^^hiblt a rich diversity of species. Most ecologists agr^e 
that diversity tends to stabalii^e biological systems, A corn field is much less stable ecolo- 
gically than a coastal wetland. In an artificlany managed ecosystem such as a corn fields* 
man must add considerable energy in the fonn of fertilizer, pesticides , etc. to keep them produc^ 

tive and stable, Such 1s not the case with natural coastal wetlands. 

Kpw looK at slide ^lO. ^ , 

^ = " Connecticut* s coastline ts constantly pounded by waves which are oft^n Intensified by coastal 

storms. By their nature though, coastal wetlands can considerably reduce the Imoact of these 

waves. As a wave noves toward the shore, it first encounters the tidal flats where much of its 

energy is diffused. It continues shoreward and encounters a barrier beac^ which absorbs most of the 

remaining impact although some of the energy leaks through, via the natural inlets, into the 

estuarine/marsh systern. 

Some-degree of Interaction also occurs betv.«n the coastal waters and the contiguous freshwater 
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marshes lying inland from the salt marsh. These freshwater marshes act as a buffer* proteetlng the 
Inland from ceistal flooding and the estuarlne marsh area fro^n adversely high levels of terrestrial 
runoff caused by spring thaws and inland storms. 

The coastal wetlands act as a sponge* holding the excess water fTOm extra high tides and ex- 
cessive storm runoff. The natural storm buffer can be easily lost when the wetlands are fnied 
for Industrial or housing develODment, Once the wetland is filled, the storm water has no place to 

dissioate its fury except on the upland shore and its man*made structures* Often storm damages, 

of 

as In the 1957 Hurricane, are increaied because extensive loss of coastal wetlands. 

A 

Coastal wetlands also perform another hydrological function. The wetlands, rich in micro- 
organisms, act as a pollution filter. The micro-organisms are able to digest many of the organic 
pollutants and convert them Into an acceptable form to enter the food chain. Micro-organisms 
can alio absorb excess nutrients and convert them to forms that can be utilized or stored* The 
functions of the coastal wetlands as a pollution treatment facility Is often overlooked 1n valuing 
thf wetlands. 

Coastal wetlands and estuaries can serve as resource and study areas for scientific research 
and as outdoor educational exhibiis — living museums where the dynamics and ecological role of these 
fcoiystems can be taught. In education, these outdoor laboratories can be used to emphasize such 
basic ecological principles as energy flow, the stability of diversity, recycling, and limltod 
carrying capacity. All these are directly related to man and the environmental problems he has 

created by falling to recQgnlzt their pertinence to human ecology , 

,Nqw look at slide .#11. Sllds #11. 

Wetlands also provide a great recreational outlet, Fishing and hunting are still Important 

forms of recreation for many citizens* Others stalk the wetlands with binoculars, where the great 

diversity of waterfowl and spectacular waterblrds gives pleasure and Inspiration* Wetlands can 

be incorporated Into the untouched, open spaces of every town, thus becoming a part of our necessary 

cOfnni tjTient to open lands. 

. , , , . . ^ as is Illustrated by slide nt 

And finally, but not least in value, is the aesthetic value of coastal wetlands and estuaries* 

Scenery must be seen to be enjoyed^ and the picture we carry In our minds of some beloved area such Slide #12 

as that In this last slidei is based on outlooks from which the eye can take in at a glance a sweeping 

view of the landscape* Vistas require a certain amount of openess in the foreground such as Is 

created by a meadow, a coastal wetland, or a body of water. The aesthetic value of the coastal 

zone should not be overlooked. 
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Coastal -Vetlando II 

Somewhere between seven and fourteen thousand years afio the glaciers retreated 
across New Qigl&nd, leaving npproximately 40,000 acrGa of salt-water tidal marsh along 
the Connectieut coaat. Today about 14»000 acres of tidal marsh remains* Kore than half 
Of the original marsh area has been destroyed by man's activity. The total of Connect-^ 
icut's coastal wetlands includes these 14,000 acres of salt water marsh and on addi- 
tional SfOOO acres of braekioh and fresh vmtBr tidal marshes. 

Wliat hag been the cause of tidal marsh destruction? Is there a single agency or 
groups responsible for destroying tidal marehes? A recent publication of the Pish and G.S. # 
y/ildlif e Survey can help ue answer these queetloneV A sumsary of the survey ie reprodu- 
oed on guidesheet #2* (Pause 3 □ec*) '^ile you are reading the guidesheet # g consider 
these two questions- v,iiat are the causes of the destruction of coastal wetlanda and 
where is the destruction occurringf (Pause 5 sec,) Part B of the guidesheet indicates 
that the major cause of marsh aestruction has been inaiscriminate filling by private 
landowners. Significant losses-have Qceured as part of programs planned and implemented 
' by municipalities and the state for parks, roads or v/aste disposal. Our question about 
location of marsh destruction, is answered in Part C of Guidesheet ^ 2, 

From this data6 we see that the greatest marsh deetruction has occurred near heavily 
populated areae (5 3ec.)» 

On guide sheet # 3i there arc two niaps which provide important information on the 
proximity of Connecticut's coastal svetlanda to areas of intensive urban development 

^here are only tv/o small sites on ^the entire Connecticut Coast which were not classi- 

Interagency Water Planning* Board 
fied by the ^ as intensive urban development areas. Study both maps G.S* #3 

on Guide Sheet ^ J * . * loeata a few of Coniiecticuts remaining coastal marshes on 

map A and determine whether or not the eites you select are in areas of intensive urban 

development by approximating their location on map B, Turn off the reaorder while you ' 

carry out the activity* 

Before discussing present land use decisions involving the tidal marshes, it may 

be helpful to develop a historical perspective on how man has interacted with coastal 

wetlands from pre-colonial settlement days to the present i 



An insight into how 

past humsii activities have affected the present conditions of our marshes and estuariea 
fflight best be obtained by taking an in depth look into the history of one of Connecticut's 
important coastal marohea - The Quinnipiae Hiver marsh. 

The Quinnipiae marsh is a large estuarine marsh located in the valley of the 
Quinnipiae Hiver* It was formed subsequent to the retreat of the Wisconsin glacier 
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OVER JiO.OOQ YEARS ^GO. ThE MARSH HAD BUtIN GROWING AND CHANG INCi/ FpH THOUSANDS 

OF YEARS BEFORE NAN HAD HIS FIRST IMPACT ON THE MARSH, ThE PROCESS OF MARSH FORMATION AND 

iVOLUTlON is DISCUSSED IN PART ! OF THIS UNIT. 

The AMERICAN INDIAN WAS PROBABLY THE FIRST HUMAN GROUP TO r^EALIZE THE ABUNDANCE OF FOOD 
COASTAL IfETLANDS HAD TO OFFER, INDIANS HUNTED GAME WITHIN THE MARSHES AND ON THE RIVER 
SHORESi They fished in the waterways and HARVESTED EDIBLE PLANTS, SiNCE THE COASTAL WETLANDS 

supplied so many of their needs, the indians built vi luges near the coastal wetlands, 
Recent excavation at the site adjacent to the Quinnipiac marsh^ called the Burwell-Karako 
site, has provided evidence that many different indian tribes populated this coastal wetland 

ARIA, RadI O-^CARBON DATING OF MATERIAL REMOVED FROM THE 0TE INDICATES THAT IT HAS BEEN USED 

interhitently for some 3,000 years, 

Because of their small numbers, the effects of Indian settlements were negligible. 
Occasionally there were fires in the marsh, but it is not clear vihether they were accidental 

OR PUNNED. It wasn't UMT!L THE FIRST EUROPEAN SETTLERS ARRIVED IN 1537 THAT THE 
HUMAN IMPACT ON THE MARSH BECAME SIGNIFICANT, 

The SETTLEflENT OF THE MOUTH OF THE QuiNNrpiAC RlVFT ILLUSTRATES A PATTERN THAT WAS. 
REPEATED MANY TIMES ON THE iIew EnGUND SEASHORE. JOHN MaSOIN, WHILE PURSUING THE PeQUOT 

Indians from a battle near Mystic, saw sncke in the area of the Quinnipiac River delta. 
He anchored and met a group of friendly Indians known as the ''Quinnipiaks''. As a result 

OF OBSERVATIONS MADE DURING HIS VISIT, MaSON NAMED THE PENNINSULA ''FaIR HaVEN'" AND RECOMEN" 
DED THAT A COLONY BE STARTED IN THIS ''nEW HAVEN'' . ThE FOLLOWING YEAR, 1638^ JOHN DAVENPORT 

AND Thidius Eaton led a group of colonists to '-new havin^' anDj by bartering a few 

KNIVES^ SPOONS AND SCISSORS, SECURED A lOO SQUARE MILE AREA OF LAND FROM THE QUINNIPIACS, 
By AS:<£ENENT, THE INDIANS WERE TO LIVE ON A iyUU ACRE AREA ON THE EAST SIDE OF THE RIVER 

As ApDITIONAL COLONISTS ARRIVED, THEY OCDUPIED THE UPLAND SHORES OF THE QUINNIPJAC 
MARSH^ HARVESTING VAST QUANTITIES OF GRASS FROM THE OPEN ''SALT HAY"" FIELDS, SlIDE J 

The hay was used as forage^ bedding,, packing^ roof thatching and mulch i ^ Livestock also gra- 
zed ON THE MARSHES UNTIL THE NUMBER OF ANIMALS BECAME TOO LARGE TO MANAGE, AfTER THIS POINT^ 
cattle WERE PUT ON UPLAND PASTURES AND THE SALT MARSH HAY WAS CUT FOR FEED, ThE HAY WAS 
COLLECTED DURING THE WINTER MONTHS WHEN THE MARSH DEPOSITS WERE FROZEN AND THE HAY COULD 
^TRANSPORTED TO SHORE, OfTEN, THE COLONISTS BURNED THE MARSH AFTER THE HAY HARVEST IN AN 
EFFORT TO CONTROL THE INVESTATION OF BITING GREEN HEAD FLIES, 

The MARSH HAD NEVER FAILED TO PROVIDE THE EARLY SETTLERS WITH A VARIED AND ABUNDANT SUPPLV 
OF FISH AND GAME, BUT, ALL D. A SUDDEN/ THE PRODUCTIVITY OF THE MARSH BEGAN TO DECLINE. 
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TOLL ON THE ABILITY OF THE flARSM TO CONSTANTLY RENEW ITSELF. ThE MARSfd VIAS NO LONGER WELL 
PROTECTED BY MATS OF DEAD GRASS. ThE CHANGES THAT MAN HAD BnOUGHT ABOUT INTERRUPTED THE 
NORMAL FUNCTION AND CYCLES OF THE COASrAL WEILANDS AND ThiE IR PRODUCTIVITY DECLINED. 

At THE BEGINNING OF THE ENDUSTRAL ERA IN NeW HaVEN^ THE QuiNNIPIAC f^ARSH AND NUMEROUS 
LOCAL FARMS WERE BEING ABANDOMED AS A RESULT OF DECLINING AGRICULTURAL PRODUCTIVnYr In THE 
MID JSOO'S THE RAILROAD BECAME THE OPENING WEDGE WHICH INDUSTRY FOLLOWED INTO THE HARSH, 
TODAY^ THE RAILROADS^ INDUSTRY, COMMERCIAL ESTABLISHMENTS AND INSTITUTIONS ENCROACH UPON THE 
HARSH. On 6UIDESHEET n ^1 THERE IS AN AERIAL PHOTOGRAPH OF THE QuiNNIPIAC MARSH. IhE G.S, 

railroad yards still dominate the marsh in this area- 

Let's utilize the aerial photograph on guide sheet # 4 to analyze man's impact on this 

TIDAL HARSHi TaKE A CLOSE LOOK AT THE AERIAL PHOTOGRAPH ON GUIDE SHEET # ^ , , , AS YOU 
STUDY THE AERIAL PHOTOGRAPIU SEE IF YOU CAN LOCATE THE SITES WHICH ARE LISTED AT THE TOP OF 
GUIDE SHiET Tr 5, StoP THE RECORDER FOR THE ACTIVITY. WheN VOU HAVE LOCATED ALL OR MOST OF 
THE SITES TURN THE RECORDER BACK ON , . , (PaUSE 5 SEC,) G.S. #5 

As you CHECKED OFF YOUR OBSERVATIONS OF MASS IMPACT ON THE MARSH^ YOU SIMPLY IDEIVTIFED 
SITES. Now LETS EXAMINE THE IMPACT THAT MAN'S STRUCTURES AND ACTIVITIES HAVE ON THE MARSH, 
To EEGIM WITH. LET's CnNSlDER THE IMPACT THE RAILROAD YARDS, THE TRACK RIGHT OF WAY COVERS 
A LARGE LAND AREA IN WHAT WAS PART OF THE QUINNIPIAC MaRSH. ThE CONSTRUCTIOM OF THE RAIL- 
ROAD COMPLEX INVOLVED A TREMENDOUS FILLING OPERATION^ iIANY ACRES OF MARSH WERE DESTROYED 
BY THE ADDITION OF FILL TO SUPPORT THE TRACKS, ThE ROADBEDS ISOLATED MANY SECTIONS OF THE 
MARSH FROM THE FLUSHING ACTION OF THE TIDAL V/ATER, ThE IMPACT OF ISOLATING SECTIONS OF 
THE P^RSH IS OFTEN THE SAME AS FILLING THAT ENTIRE AREA, ThE ISOLATION OF THESE SECTIONS 
EVENTUALLY CAUSED CHANGES IN SALT CONCENTRATION OF THE MARSH WHICH LEAD TO CHAr^GES IN 
VEGETATION. 

We COULD GO ON MAKING .GENERAL STATEMENTS^ ABOUT THE IMPACT OF THE RAILROADS OR OTHER 
MAN INITIATED CHANGES ON THE MARSH V/ITHOUT nECFSSARILY COMIf^fi TO ANY COHERENT CONCLUSIONS. 
But. IF WE THIfm about the ECOLOGICAI principals outlined ll\ part I OF THIS UNIT^ WE HAY 
FOCUS OUR THINKING UPON ISSUES OF REAL IMPORT, The ECOLOGICAL PRINCIPALS DEFINE THE ASPECTS 
OF COASTAL WETLANDS THAT PERMIT TO FUNCTION AT OPTIMAL LEVELS. ThESE SAME PRINCIPALS FORM 
THE BASIS FOR THE COASTAL ZONE MANAGEMENT RULES WHICH ARE OUTLINED ON GUIDE SHEET SB, ReAD 
THE LIST OF MANAGEMENT RULES AND THEW ASSESS THE IMPACT WHICH ONE OR flORE OF THE MAN INITI- 
ATED CHANGES LISTED AT THE TOP OF GUIDE SHEET 5 im HAD ON THE MARSH. Has THE DEVELOPMENT 
OF THE MARSH BEEN CONDUCTED IN ACCORDANCE WITH THE MANAGEMENT RULES? StOP THE RECORDER 
WHILE YOU RiAD THE MANAGEMENT RULES IN SECTION B AND CmRY OUT THIE ACTIVITY IN SECTION C» 
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FURTHCH INSKifiT INTO THE! RKASONC FOR COASTAL V/ETLAND DESTRUCTION CAN BE GAINED BY 
LOOKING AT THE V|AY IN WfllCfl SOME PEOPLE DEFINE THE VALUE OF COASTAL WETLANDS. TuRN TO G'?- 
GUIDE SHEET fr 6 , . , HeRE YOU HAVE TWO SETS OF STATEM£!NTS ON THE VALUE OF WETLANDS, 

Turn off the recxjrder while yqlj read these definitions^ Turn recorder on again^ when you are 

FINISHED. <5 SEC MUSIc), ThESE DEFINITIONS WERE LISTED IN A STATE DOCUMENT EXPLAINING THE 
NEED FOR PUBLIC REGULATION OF COASTAL VIETLANDS. ThE LIST SUf4MARl2ES MANY OF THE THINGS WE 
HAVE TALKED ABOUT If^ THIS UNIT* I AM SURE YOU HAVE NOTICED THE CONTRAST BETWEEN THE COMMON 
DEFrNlTIONS AND THE UNCOMMON DEFINITIONS OF WETLAND VALUE, iIhICH STATEMENTS MOST ACCURATELY 

relfect your attitudes with regard to the value of wetunds? 

Through the efforts of some concerned legislators, scientists, conservation groups and 

OTHERS, THE CONNECTICUT LeGISUTURE UNANIMOUSLY PASSED "An AcT CONCERNING THE PRESERVATION 

OF Wetlands and Tidal ['Iarsh and Estuarine Systems" iNiyuy. This came to be known as the 
"Wetland Act' or Publc Act No, 595, The act gave the Commissioner of Environmental Pro- 
tection a clear mandate to take the steps necessary to preserve ConNECTICUTS tidal MARSHES, 

The Act clearly states that an immediate mapping and inventory be made of Connecticut's salt 
marshes. The term salt marshes is carefully defined in the La^Vi There are two major 

features y/HICH YOU SHOULD NOTE: 

1, First, to be considered tidal marsh, the land must be subject to tidal action^ or 

IT MUST BE connected TO TIDAL WATERSj AND 

2* Second, it must bear an ASSocrATioN of punts character istic of salt marshes, or 
have the capability thereof I 

The definition is based on the vegetation of the marsh. It may be useful for you to 
review the plant species and distribution in Part i of this unit, The TrnAL^MARSHES of 




cqnnecticlit; a Primer of Wetland Plant$ published by the CoNNECTiCLiT College Arboretum is 

also an E)^cellant resource for this purpose. It is listed m the bibliography, 



Act 595, presented on guide sheet ft 7, Turn off the recorder while you study guide sheet 



Because the law is based on vegetation, the mapping required engineers and biologists to 
identify and stake the wetland areas in the field and then locate them ok p .operty maps, The 
task at tihes VMS not difficult since coastal wetland plants occur in zones with respect to 
mean tidal levels, The boundaries almost always correspond with the zone High tide bush and 
OR switch grass, High tide bush occurs just at the level of the seasonal extreme high tide, 
when the surface of the marsh is inundated to a depth of about six ifiCHES, The switch grass 

ZONE CORRESPONDS WITH THE LEVEL OF OCCASIONAL STORM TIDES, ThE LEGAL UNGUAGE TAKES AD- 





BEFO^E PRQCEEDINS ANY FURTHER, YOU SHOULD TAKE TIME TO READ THE SUMMARY OF PUBLIC 
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The Department of EnvironmeiNTal Protection has np^arly co/ipletcd riiE program of in- 

VENTORyiNG AND HAPPING THE BOUNDARIES OP THE STATE'S WETLANDS, flAPS DESIGNATING TIDAL WET- 
LANDS ARE ON FILE IN EACH TOWN POSSESSING THESE AREAS WITHIN IT's BOUNDARIES, 

In Connecticut, the process of protecting the tidal marshes was a slow one. After bio- 
logists MAPPED THE COASTAL WETUND AREASj THE INFORMATION WAS TRANSFERRED BY ENGINEERS TO 
PROPERTY LINE MAPS. OwNERS OF AFFECTED PROPERTY WERE NOTIFIED BY REGISTERED LETTER NOT LESS 
THAN 30 DAYS BEFORE A PUBLIC HEARING ON THE BOUNDARIES, A HEADING OFFICER TOOK TESTIMONY AT 
THE HEARINGS OF DISCREPANCIES, OHiSSIONS, ADDITIONS AND APPEALS FOR EXCLUSIONS AfTER THE 
HEARING ADJUSTMENTS OF BOUNDARIES WERE MADE BASED ON FIELD CHECKS AND THE HEARING, FINALLY. 

THE Commissioner of ENVinoNMENTAL Protection issued an order establishing the boundaries 

WHICH have been PUBLISHED AS A LEGAL NOTICE IN PUBLIC HEARINGS. 

Once boundaries for coastal wetlands are legally determined^ the act regulates the activ- 
ities THAT CAN OCCUR WITHIN THOSE AREAS. ACTIVITIES REGULATED BY THIS ^CT INCLUDE. BUT ARE 
NOT LIMITED TO, DRAINING, DREDGING, EXCAVATION OR REMOVAL OF SOIL, MUD, SAND OR GRAVEL FROM 
ANY WETUND OR THE DUMPING, FILLING, OR DEPOSITING OF ANY SOIL, STONES, SAND. RUBBISH, AND 

erection of structures. driving of piles, or placing of obstructions whether or not they 
change the tidal ebb and flow, no reguuted activity may be cohducted in any wetland with-- 
out a permit, and any person proposing to conduct a regulated activity upon a reguuted 
wetund must file an application for a permit with the commissioner of environmental 
Protection, According to the unguage of the act. the Comnissioner in granting a permit must 
consider the effect of the proposed work on public health and welfare, marine fisheries, shell 

m 

fisheries. wildlife. protection of life and property from flood. hurricane and other natural 
disasters and the general policies of the entire act, 

Philosophically the uw is well designed. Unfortunately, the Department of Environmen- 
tal Protection lacks the personnel to monitor activities on every coastal wetland. As a 
result. citizen input is extremely important to complete the success of the act. suspected 
vioUTioNs OF Public act 695 should be reported to the Department of Enviroinmental 
Protection, 

Once Public Act 695 became law. it was only a matter of time before the law would be 
challenged in the courts, The first major contest was not long in coming , , , since 
IS^Zj the Rykar Corporation of Stratford had been burying pieces of the Great Headows Salt 
.Marsh for future industrial development, The Great 'Ieadows salt marsh is marked on the map 

and is shown in si ids H". (Pause) 
OF TIDAL MARSHES ON GUIDE SHEET ff 3^ BEFORE THE DEVELOPMENT OF THE MARSH COULD PROCEED, 

THE RVKAR CORPORATION HAD TO CONTEND WITH PUBLIC ACT 695. Slide m 

In 1970, THE Rykar Industrial Corporation filed an application for a permit to fill in 
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NGTH OF Public Act 695, Rykar cuimed that since there was no Public act 695 

IN 19^18, THEY SHOULD BE ALLOWED TO DEVELOP THE MAPSHi firKAR CLAIMED THE LAND WAS WORTH 
$150^0nO/ACRE AS AM INDUi^i'RIAL tHTL. In ADlil j ION^ Iflfci NEW INDUGTRIAL PARK ViOULD PROVIDE 
TAXES TO THE TOWN OF StRATFORD, If THEY WERE NOT ALLOWED TO PROCEED, RyKAR ASSERED THAT THE 

srate would be taking their land without compensation, 

Opponents of the permit asserted that the Great Salt Meadows marsh was a healthy vital 

PRODUCTIVE wetland THAT WOULD BE DESTROYED BY FILLING. ThEY CLAIMED THIS WAS JUST THE AC" 
TIVITY THAT PuBLIC ACT flo. 695 WAS PASSED TO PREVENT, To SUPPORT THEIR ASSERTION THAT THIS 
PERMIT SHOULD BE DENIED, THEY PRESENTED TESTIMONY ON THE CONSEQUENCES OF THE DESTRUCTION 
OF THIS HARSH. AmONG THE EFFECTS WOULD BE THE DESTRUCTION OF THE OYSTER BEDS, POSSIBLE 
EROSION BY TiDES OF RECREATIONAL BEACHES, AND THE LOSS OF A LARGE AREA WHICH ENTRAPPED 
SEDIMENTS FROfl UPLAND EROSION. WhEN THERE IS NO MARSH, THE SEDIMENTS RUN INTO THE SEA, 
FILLING IN HARBORS AND CHANNELS. 

The CLIMAX of the hearing was provided by Edwin Coffin^ representing the Army Corps of 
Engineers, who testified that if the marsh was filled in, the rain run off and its burden 

OF sediment, COULD NOT BE DRAINED FROM THE FILLED-IN AREA INTO THE SOUND, WITHOUT COMPLEX 
ENGINEERING^ THE COST OF WHICH WOULD HAVE TO BE MET BY THE FEDERAL AND LOCAL GOVERNMENT. 
To REPLACE THE MARSH, StRATFORD WOULD NEED A HURRICANE BARRIER, A DIKE 12 FEET WIDE AND 1^ 
FEET HIGH TO PROTECT THE TOWN FROM HURRICANES, Of THE 1^ MILLION DOLLAR COST^ $3,5 MILLION 
WOULD COME FROM StrATFORD TAXES, 

In February 1971 the Commissioner of Environmental Protection denied a permit to 
RvKAR, Following the denial, Rykar sued the State of Connecticut claiming an unjust taking 

OF THEIR land HAD OCCURRED. ThEY REQUESTED JUST COMPENSATION ON AN ASSERTED VALUE OF $150^ 
000 PER ACRE OR ^2 MILLION DOLURS , 

The land use controls, placed upon private land owners under this and other land USE 
PLANNING acts IS^A CONSTANT SOURCE OF CONTROVERSY, SIGNIFICANT DISCUSSION HAS OCCURED ON 
the distinction between public and PRIVATE RIGHTS IN PROPERTY, ThE QUESTION OF WHAT KIND 

of public control of private property constitutes a taking of an individuals land without 
just compensation is the source of continuing litigatidn, 

In December 1973 the Superior Court in Hartford, in a complex decision upheld the permit 

DENIAL BUT OFFERED RyKAR THE HOPE THAT A REVISED APPLICATION MIGHT BE ACCEPTABLE. ThE CASE 
IS UNDER FURTHER LITIGATION. T CoURT OF COMMON PLEAS IN ANOTHER RECENT DECISION INVOLVING 
THE WETLAND ACT STATED THAT 'ThE LEGISLATION IS ESTABLISHING THE POLICY OF PROTECTION FOR 
TIDAL WETLANDS BASED ON THE POWER OF THE STATE TO PROMOTE THi PUBLIC 'HEALTH AND WELFARE^ 
RECOGNIZED THAT IT MUST BE BALANCED AGAINST THE COMMON LAW RIGHT TO FREE USE OP PRfiPPRTV 



The court also cOiicuRRnn that a land owne:r should bl tifinrLaD to some; feasible and 

PRACTICAL USE OF HIS PROPERTY. AlHIOUGH SPeCIFIC EXERCISE OF POLICE POWER DOES 
PREVENT THE ENJOYMENT OF CERTAIN OF THE LANDOWNER"S RIGHTS THIS DOES NOT NECESSAR'- 
ILV CONSTITUTE A TAKING WITHOUT JUST COMPENSATION. 

A MORE RECENT CASE HAS JUST BEEN REVIEWED BY THE CONNECTICUT StATE SUPREME 

Court* An article, from the E. P, Citizen bulletin is a reproduced guide ^-S- 
SHEET 9 i The article DEscRiiiES the Brecciaroli case for you, Stop the re- 
corder WHiLE YOU READ GUIDE SHEET f/ 9 . 

In arguing for the development of coastal wetlands emphasis is generally PLACED 

on the value of the land in question^ and the income and tax revenues to be gener- 
ated BY THE activity PROPOSED FOR THE WETUND , FREQUENTLy THE OWNERS OF THE COAST- 
AL WETLANDS AND PROPONENTS OF WETLANDS DEVELOPMENT FAIL TO RECOGNIZE THE LONG TERM 
COST OF DEVELOPING THESE AREAS. ThE DEVELOPMENT OF WELANDS IS HARGINALLY FEASIBLE 
AT BEST' The INITIAL COST OF DEVLOPMENT OR SITE PREPARATION, WHEN COMBINED WITH 
THE LONG-RANGE COST OF MAINTENANCE AND PROTECTION THAT THESE AREAS USUALLY REQUIRE, 
RAISES THE COST BEYOND A REASONABLE LEVEL, CoASTAL WETLANDS MUST BE DRASTICALLY 
ALTERED BEFORE ANY TYPE OF PERMANENT STRUCTURE MAY BE LOCATED ON THEMi ThE TEMP- 
TATION TO DEVELOP THESE AREAS WILL CONTINUE TO EXIST SINCE THE INITIAL PRICE OF 
THE WETLANDS IS LOW COMPARED TO THE ADJACENT UPLAND AND THE POTENTIAL FOR A QUICK 
RiTURN IS HIGHi 

The EXTENSIVE ALTERATION WE REFER T,p WOULD INCLUDE LARGE-SCALE FILLING AND 

DREDGING OPERATIONS THAT WILL RESULT IN A NUMBER OF LIABILITIES THAT OFTEN OUTWEIGH 

THE ADDITION TO THE TAX BASE OF THE COMMUNITY THAT THE DEVELOPMENT WOULD ADD. SOME 

OF THESE LIABILITIES ARE LISTED ON GUIDE SHEET #10. 
in coastal 

1) Flooding ^ wetlands often occurs as a result of a set of conditions in- q.s. iio 

CLUDING THE SUPERPOSITION OF ABNORMALLY HIGH TIDES^ STORM SURGE^ SEASONAL STORMS/ 
AND HURRICANES, SuCH FLOODING CAUSES A HIGH LEVEL OF EROSION OF THE EXPOSED FACES 
OF LANDi If the MARSH IS FILLED^ IT WILL BE NECESSARY TO INSTALL PROTECTIVE STRUC- 
TURES TO ALLEVIATE THIS PROBLEMj BUT THE STRUCTURES THEMSELVES OFTEN CAUSE ADDI- 
TIONAL PROBLEMS ELSEWHERE, In ADDITION/ MAINTENANCE OF ROADS AND UTILITY LINIS 
THROUGH AREAS THAT ARE SUBJECT TO FLOODING IS QUITE OFTEN A CONTINUOUS PROCEDURE/ 
ESPECIALLY DURING THE FALL AND WINTER SEASONS, ,= ' 
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PLACEMENT OF SEPTIC SYSTEMS AND THE ATTENDANT LEACHING FIELDS. THESE SYSTEMS ARE 
SELDOM CAPABLE OF HANDLING THE VOLUME AND VARIETY OF TODAY'S SEWAGE, ESPECIALLY 
WHEN THE LAND USE IS CONCENTRATED, ThE DEVELOPMENT OF WETLANDS WILL HASTEN THE 
TIME WHEN A COMMUNITY MUST INSTALL OR EXPAND A MUNICIPAL SEWER SYSTEM, NECESSITATING 
THE EXPENDITURE OF LARGE SUMS OF MONEY FOR THE TREATMENT PLANT AND THE ATTEMDANT COL- 
LECTION LINES AND PUMPING STATIONS. ThE TIME SCALE INVOLVED IN' THE INSTALLATION AND 

expansion of this system will be reliant on the suitability of any land form to devel- 
opment along with the concentration of the development itself, 

3) Groundwater serves as the water supply of most coastal communities and some 

PROBLEMS involved IN THE PROPER UTILIZATION OF THIS RESOURCE CAN BE READILY LINKED 
TO SEV/A6E DISPOSAL, PRIVATE WELL SYSTEMS ARE OFTEN PLAGUED BY SALTWATER INTRUSION 
AND INEFFECTIVE SEPTIC SYSTEMS, ESPECIALLY IN OR ADJACENT TO WETLAND AREAS, ThESE 

problems necessitate the extension of a municipal v*/ater supply system into areas 
previously supplied privately. municipal systems such as those v7e have mentioned 
require the outlay of urge sums of money, often before the community is realistic- 
ally prepared to make such a financial committment , 

Environmental quality and long-range economic welfare go hand-in-hand ih the 

COASTAL community, It IS THE COASTAL RESOURCES THAT ATTRACT VISITORS AND POTENTIAL 
HOMEOWNERS TO THESE AREAS. ThE DEGRADATION OF ANY UNIQUE LAND FORM OR THE UNEDUCATED 
USE OF ANY ECOLOGlCALLy VALUABLE AREA WILL ULTIMATELY RESULT IN BOTH THE LOSS OF THE 
VIABLE AREA AND THE ULTIMATE DECLINE OF THE COMMUNITY, ThE StATE AND FEDERAL GOVERN- 
MENT CAN INSTrTUTE WETLAND PROTECTION THROUGH LEGISLATIVE ACTION, BUT IT IS UP TO THE 
COMMUNITY AND ITS CITIZENS TO COMPLY WITH THESE REGULATIONS AND TO V/ORK TOWARDS AS- 
SURING THE VIABILITY OF THE COASTAL RESOURCES, . 

By now, it is obvious that for a large variety of REASONS, BY EXERCISING HIS 
RIGHTS OF OWNERSHIP, HAN HAS HAD A NEGATIVE IMPACT UPON COASTAL WETLANDS, MaNY CON- 
FLICTS HAVE ARISEN OVER THE VALUE OF COASTAL WETLANDS AND PATTERNS OF THEIR UTILIZA- 
TION, On GUIDE SHEET #1U THERE IS AN ACTIVITY WHICH ASKS YOU TO LIST THE KINDS OF 
THINGS THAT COASTAL WETLAND OWNERS HAVE DONE TO ALTER THESE AREAS, TURN OFF THE RE- 
CORDER WHILE YOU CARRY OUT THE ACTIVITY ON GUIDE SHEET /^lO. 

Well, I have a feeling that you have probably generated a relatively long list,,', 

Now let's SEE HOW SOME OF THE ACTIVITIES YOU LISTED HAVE ACTUALLY ALTERED AND POL- 
LUTED ESTUARIES IN THE COASTAL ZONE, TURN TO GUIDE SHEET //IZ... ThERE YOU HAVE A g^S^ 
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Since 1969, several programs dealing with tidal wetlands have come into being 

THAT COMPLEMENT THE TiDAL WETLANDS AcTi ■ . 

The Coastal iIanagement Act^ passed by the United States Congress in 1972^ takes 
note of the importance and fragility of coastal zone areas and the many competing 

USES IN THESE AREAS. ThE AcT RECOGNIZES MANY OF THE INADEQUACIES IN COASTAL ZONE 
PLANNING AT THE STATE LEVEL i THROUGH PLANNING GRANTS, THE LEGISLATION ENCOURAGES 
THE STATES TO TAKE ADEQUATE STEPS TO PROTECT COASTAL LAND AND WATER RESOURCES, 
The BASIC thrust of the legislation is to encourage COMPREHENSIVE PLANNING AND 

management^ as opposed to efforts designed only to counter special problems such 
as wetlands protection, 

Planning requires a system of identification and classification of general 
ar£a£_qf envi rqnmental_.cj.ncgrru such areas are identified as those where uncon- 
trolled development might lead to significant adverse environmental impact. 

At the United States Senate Hearing on the Coastal Zone nANAGEHENT Act three 

CAPABILITY DESIGNATIONS WERE STIPULATED FOR PLANNING PURPOSES, ThESE THREE DESIG-- 

nations ARE, I .LISTED AT THE BOTTOM OF GUIDE SHEET #12. G.S, 012 

1. Vital areas of Preservation Areas: Ecosystem elements of such critical 

IMPORTANCE AND VALUE THAT THEY ARE TO BE PRESERVED INTACT AND PROTECTED FROM HARM- 
FUL OUTISDE FORCES - ENCOMPASSED WITHIN AN AREA OF ENVIRONMENTAL CONCERNt 

2. Areas of Environmental Concern or Conservation Areas: Broad areas of 

environmental SENSITIVITY^ OFTEN CONTAINING ONE OR MORE VITAL AREAS^ THE DEVELOP- 
MENT OR USE OF WHICH MUST BE CAREFULLY CONTROLLED TO PROTECT THE ECOSYSTEM, 

3i Areas of iIormal Concern or Utilization Areas: Areas where only the normal 
levels of baution are required in utilization and in development activity . 
Identifying wetland areas and categorizing then for planning purposes is 

JUST A beginning. ThERE are many agencies WHICH HAVE JURISDICTIONAL POWERS IN 

THE COASTAL ZONE, SuiDE SHEET #13. SUMMARIZES THE STATE AGENCIES WHICH HAVE AN G.S, #13 

INVOLVEMENT IN THE COASTAL ZONE i TURN OFF THE RECORDER WHILE YOU STUDY GUIDE SHEET 
113. 

In implementing the Coastal fiANAGEMENT AcT^ states must determine v/hat role 

THEY WILL PLAY RELATIVE TO LOCAL GOVERNMENT, DETERMINATIONS MUST BE MADE AS TO 
WHERE THE INLAND BOUNDARIES DEFINING THE REGULATED COASTAL ZONE SHALL BE SET, In 

O 
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AND P„™„«CE w,a TEU THE fATE OP ,„E COASTAL ZONE ^ANACEnE.T cn„CEPT 

IN 1971, C0„«CT,CUT RECE.VEO ,rs F,„ST COASTAL ZC.t -UN.m.G CPANT T„r 
.«OEO.AL STATES THAT THE OVERALL COAL OE T„E CoASTAL Zo„E MaNAOEMENT P«„S„a„ ,S 
™tecT,o», PPESE.VAT,0„ a„„ KESTO.AT,0„, as hell as „ES,„EABLE ECO^Omc UT.L.ZA- 
T.ON OE COHNECT.CUT'S COASTAL RESO.ECES, ThesE ARE AomRABLE COALS, As THE PPO- 
^«A« .S US EO«„AT,VE STA..S, ,T ,S ,00 Unu TO «EACH A„. CONCLUSIONS ABOUT 
ITS mENT.AL SUCCESS. A STATEHENT OP OO.ECT.VES EO. Co«,ECT,CUT 's CoaSTAl ZonE 
rROGRAM ARE OUTLINED ON GUIDE SHEET fflM . 

Coast! \T"-r "'"'"T' ™ ™' "'° '""^ ™^ Cohnect.cut 

Coastal Zone lIanaoehent Phosran are presented on cu,de sheet as. Stop the re- g . nK 

COBDER AND STUDY GUIDE SHEETS til AND Hi. 

The COASTAL zone op the entire Long Island Sound area been the pocusop 

llZl Z7T'"'° ™""" BASINS Cc«„,ss,o„ 

BETWEEN 19/1 AND 1975. The p.nal REPORT OP THE LoNo IsLAND Sound Studv Is con- 
cerned WITH mNV OP THE TOPICS OP THE LAND USE DECISION «AK,„= KIT, It SU««AR,ZPo 
«V OP THE PRO.LE.S AND POSSIBLE SOLUTIONS OP THE COASTAL ZONE ON LoN. IsLANO 

Sound, ,„p,cs included in the report are water pollution control measures: dredg- 

.0 AND .OILS DISPOSAL. .,ATEP SUPPLV, PISNINC, WILOLIPE, L.ND USE, ^ECPEAT™ 
TUNDS, ENERGV PACILITIES SITING, NATURAL PORCES, „ARBO,S, POPULATION, ECONOHIC 
C«0«T„, AS „ELL AS A LONG LIST OP POSSIBLE SOLUTIONS, WhilE THE RPPOPT ,s aT 
CUSSION STIMULANT, IT DOES NOT SUGGEST PRIORITIES. PERPORNANCE STANDARDS OR 
OURCES OP PUNDINO POR THE PROGRAM SUGGESTIONS, A COPT OP THE REPORT, EE^LM. 
lUE-SaUM IS INCLUDED IB THE KIT, ctaPLE-ami 

.»ATPD°" r"'' " " COMPREHENSIVE AND INTE- 

e»ATED, , Puns must be followed bv sound management and empcrcement bv state and 

OC.U agencies, even the PINEST plans will not be SUCCESSPOL NITHOur VOUR u ont 

::::: t " ™^ - - - ■ 

TO MEET YOUR DESIRES AND NEEDS AS WELL AS THOSE OP YOUR CO,«»ITV. PLANS WITH 
WIDE SPREAD SUPPORT STAND A MUCH BETTER CHANCE OP BEING EPPECTIVELY IMPLEMENTED 
THAN PUNS WHICH ARE MANDATED BV AN AGENCY OR TOWN C0,v,.|,SS10N 
. - To COMPLETE THIS UNIT, REVIEW SECTIONS OP tZOm.,:,,^^ 

PARTICULAR INTEREST TO YOU, PaV PARTICULARLY CLOSE ATTENTION TO PAGES 20 TO 21 
CP THE REPORT, On THESE PAGES YOU WILL PIND SPEGIPIC REC„«„H«OATI ONS POR MANAG- 
m THE COASTAL ZONE. It MIGHT BE INTERESTING TO COMPARE TRE RECOMMENDATIONS POR R , .TP 

^ "lANAGEMENT OF THE COASTi, 7/,«c ,., D„„, . .... . . . ItNOATIONS FOR G.S,«6 
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OVER JiO.OOQ YEARS ^GO. ThE HARSH HAD BLEfN GRQHING AND CHANG I^ICi^ FOH THgu^ANUS 

OF YEARS BEFORE MAN HAD HIS FIRST IMPACT ON THE MARSH, ThE PROCESS OF MARSH FORMATION AND 

IVOLUTION IS DISCUSSED IN PART I OF THIS UNIT. 

The AMERICAN INDIAN WAS PROBABLY THE FIRST HUMAN GROUP TO REALiZE THE ABLIINDANCE OF FOOD 
COASTAL WETLANDS HAD TO OFFER, INDIANS HUNTED GAME WITHIN THE MARSHES AND ON THE RIYER 
SHORESi Thfy fished IN THE WATERWAYS AND HARVESTED EDIBLE PLANTS, SiNCE THE COASTAL WETLANDS 

supplred so many of their needs, the indians built vi luges near the coastal wetlands, 
Recent excayation at the site adjacent to the Quinnipiac narsh^ called the Burwell-Karako 
site, has provided evidence that many different indian tribes populated this coastal wetland 

AREA, RadI O-^CARBON DATING OF MATERIAL REMOVED FROM THE 0TE INDICATES THAT IT HAS BEEN USED 

intermitently for some 3,000 years. 

Because of their small numbers, the effects of Indian settlements were negligible. 
Occasionally there were fires in the marsh, but it is not clear vihether they were accidental 

OR PUNNEDi It wasn't UNTIL THE FIRST EUROPEAN SETTLERS ARRIVED IN 1537 THAT THE 
HUMAN IMPACT ON THE MARSH BECAME SIGNIFICANT, 

The SETTLEflENT OF THE MOUTH OF THE Qu INN! PI AC RlVFT ILLUSTRATES A PATTERN THAT WAS. 
REPEATED MANY TIMES ON THE iIew EnGUND SEASHORE. JOHN iIaSON, WHILE PURSUING THE PeQUOT 

Indians from a battle near Mystic, saw smcke in the aria of the Quinnipiac River delta. 

He anchored and met a group of FRiENDLY INDIANS KNOWN AS THE ''QuiNNI PI AKs'' . As A RESULT 

OF OBSERVATIONS MADE DURING HIS VISIT, MaSON NAMED THE PENNINSULA ''FaIR HaVEN'' AND RECOMEM- 

DED THAT A COLOiNY BE STARTED IN THIS ''nEW HAVEn'' . ThE FOLLOWING YEAR, 1658^ JOHN DAVENPORT 

AND Thedius Eaton led a group of colonists to '-new haven'' anDj by bartering a few 

KNIVES^ SPOONS AND SCISSORS, SECURED A lOO SQUARE MILE AREA OF LAND FROM THE QUINNIPIACS, 

By ag;<cEn£nt^ the Indians were to live on a iyUiJ acre area on the east side of the river 

As ApDITIONAL COLONISTS ARRIVED, THEY OCDUPIED THE UPLAND SHORES OF THE QUIMNIPIAC 
MARSH^ HARVESTING VAST QUANTITIES OF GRASS FROM THE OPEN ''SALT HAY"" FIELBS , tIDE 

The hay was used as forage^ bedding,, packing^ roof thatching and mulch i ^ Livestock also gra- 
zed ON THE HARSHES UNTIL THE NUMBER OF ANIMALS BECAME TOO LARGE TO MANAGE, AfTER THIS POINT^ 
cattle WERE PUT ON UPLAND PASTURES AND THE SALT MARSH HAY WAS CUT FOR FEED. ThE HAY WAS 
COLLECTED DURING THE WINTER MONTHS WHEN THE MARSH DEPOSITS WERE FROZEN AND THE HAY COULD 
. ^TRANSPORTED TO SHORE, OfTEN, THE COLONISTS BURNED THE MARSH AFTER THE HAY HARVEST IN AN 
EFFORT TO CONTROL THE INVESTATION OF BITING GREEN HEAD FLIES, 

The MARSH HAD NEVER FAILED TO PROVIDE THE EARLY SETTLERS WITH A VARIED AND ABUNDANT SUPPLY 

of fish and game, but^ all d. a sudden^ the productivity of the marsh began to declrne. 
The number of water fowl and shore birds declined in response to ekcessive hunting and 
habitat modification, extensive areas. of the marsh becahe clogged with topsoil sediments - 

WHICH ERODED FROM ADJOINING UPLAND FARMS, OVERHARVESTING OF THE MARSH GRASSES TOOK ITS 
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TOLL ON THE ABILITY OF THE flARSM TO CONSTANTLY RENEW ITSELF. ThE MARSH VIAS NO LONGER WELL 
Pr^OTECTED BY MATS OF DGAD GRASS, ThE CHANGES THAT MAN HAD BnOUGHT ABOUT INTERRUPTED THE 
NORMAL FUNCTION AND CYCLES OF THE CQASrAL WEILANDS AND ThiE IR PHDDUCTlVEfY pECLKNEC, 

At THE BEGINNING OF THE ENDUSTRAL ERA IN NeW HaVEN^ THE QUINNIPIAC f^ARSH AND NUMEROUS 
LOCAL FARMS WERE BEING ABANDOMED AS A RESULT OF DECLINING AGRICULTURAL PRODUCTIVITY^ In THE 
HID iSOO's THE RAILROAD BECAME THE OPENING WEDGE WHICH INDUSTRY FOLLOWED INTO THE HARSH, 
TODAY^ THE RAILROADS^ INDUSTRY, COMMERCIAL ESTABLISHMENTS AND INSTITUTIONS ENCROACH UPON THE 
MARSH. On GUIDESHEET rt ^1 THERE IS AN AERIAL PHOTOGRAPH OF THE QuiNNIPIAC MARSH. I'HE G.S. jl^4 
RAILROAD YARDS STILL DOMINATE THE MARSH IN THIS AREA- 

LeT'S UTILIZE THE AERIAL PHOTOCRAPH ON GUIDE SHEET U 4 TO ANALYZE MAN'S IMPACT ON THIS 
TIDAL HARSH, TaKE A CLOSE LOOK AT THE AERIAL PHOTOGRAPH ON GUIDE SHEET # ^ , , , AS YOU 
STUDY THE AERIAL PHOTOGRAPfU SEE IF YOU CAN LOCATE THE SITES WHICH ARE LISTED AT THE TOP OF 
GUIDE SHiET fr 5* StoP THE RECORDER FOR THE ACTIVITY. WhEN VOU HAVE LOCATED ALL OR MOST OF 
THE SITES TURN THE RECORDER BACK ON . . , (PaUSE 5 SEC,) G.S. m 

As you CHECKED OFF YOUR OBSERVATIONS OF MASS IMPACT ON THE MARSH^ YOU S IHPLY IDEINTIFED 
SITES, Mow LETS EXAMINE THE IMPACT THAT MAN'S STRUCTURES AND ACTIVITIES HAVE ON THE MARSH, 
To EEGIM WITH. LET's CnNSlDER THE IMPACT THE RAILROAD YARDS, THE TRACK RIGHT OF WAY COVERS 
A LARGE LAND AREA IN WHAT WAS PART OF THE QUINNIPIAC flARSH. ThE CONSTRUCTIOM OF THE RAIL- 
ROAD COMPLEX INVOLVED A TREMENDOUS FILLING OPERATION^ ilANY ACRES OF MARSH WERE DESTROYED 
BY THE ADDITION OF FILL TO SUPPORT THE TRACKS, ThE ROADBEDS ISOLATED MANY SECTIONS OF THE 
MARSH FROM THE FLUSHING ACTION OF THE TIDAL V/ATER, ThE IMPACT OF ISOLATING SECTIONS OF 
THE MARSH IS OFTEN THE SAME AS FILLING THAT ENTIRE AREA, ThE ISOLATION OF THESE SECTIOMS 
EVENTUALLY CAUSED CHANGES IN SALT CONCENTRATION OF THE MARSH WHICH LEAD TO CHAr^GES IN 
VECETATION. 

We COULD GO ON MAKING .GENERAL STATEMENTS^ ABOUT THE IMPACT OF THE RAILROADS OR OTHER 
MAN INITIATED CHANGES ON THE MARSH VflTHOUT NECFSSARrLY COMIf^fi TO ANY COHERENT COrjCLUSt ONS . 
But. IF WE THIfm about the ECOLOGICAI principals outlined ll\ part I OF THIS UNIT^ WE HAV 
FOCUS OUR THINKING UPON ISSUES OF REAL IMPORT, The ECOLOGICAL PRINCIPALS DEFINE THE ASPECTS 
OF COASTAL WETLANDS THAT PERMIT TO FUNCTION AT OPTIMAL LEVELS. ThESE SAME PRINCIPALS FORM 
THE BASIS FOR THE COASTAL ZONE MANAGEMENT RULES WHICH ARE OUTLINED ON GUIDE SHEET SB, ReAD 
THE LIST OF MANAGEMENT RULES AND THEW ASSESS THE IMPACT WHICH ONE OR flORE OF THE MAN INITI- 
ATED CHANGES LISTED AT THE TOP OF GUIDE SHEET 5 HAS HAD ON THI MARSH. Has THE DEVELOPMENT 
OF THE MARSH BEEN CONDUCTED IN ACCORDANCE WITH THE MANAGEMENT RULES? StOP THE RECORDER 

while you read the management rules in section b and carry out thie activity in section c* 
When you are ready to continue^ turn the recorder back on. 

Proper management of coastal wetlands should be organized viith these important manage^ 
ment rules in mind* a serious effort should be made to maintain the structural, ecological 
and aesthetic integrity of these productive and vital resources, 
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FURTHCH INSICifIT INTO THH REASONC FOR COASTAL V/ETLAND DESTRUCTION CAN BE GAINED BY 
LOOKING AT THE V|AY IN WfllCH SOME PEOPLE DEFINE THE VALUE OF C0ASr7\L WETLANDS. TuRN TO G-S. 
GUIDE SHEET /r 6 , . , HeRE YOU HAVE TV/0 SETS OF STATEMENTS ON THE VALUE OF WETLANDS. 

Turn off the recorder while yolj read these definitions. Turn recoriier dn again^ when you are 

FINIShiED, (5 SEC music), ThESE DEFINITIONS WERE LISTED IN A STATE DOCUMENT EXPLAINING THE 
NEED FOR PUBLIC REGULATION OF COASTAL VIETLANDS. ThE LIST SUf4MARl2ES MANY OF THE THINGS WE 
HAVE TALKED ABOUT If^ THIS UNIT* I AM SURE YOU HAVE NOTICED THE CONTRAST BETWEEN THE COMMON 
DEFrNlTIONS AND THE UNCOMMON DEFINITIONS OF WETLAND VALUE, VIhICH STATEMENTS MOST ACCURATELY 

relfect your attitudes with regard to the value of wetunds? 

Through the efforts of some concerned legislators, scientists, conservation groups and 

OTHERS, THE CONNECTICUT LeGISUTURE UNANIMOUSLY PASSED "An AcT CONCERNING THE PRESERVATION 

OF Wetlands and Tidal Harsh and Estuarine Systems" iNiyuy. This came to be known as the 
"Wetland Act' or Publc Act No, 595, The act gave the Commissioner of ENViRONMENTAL Pro- 
tection A CLEAR MANDATE TO TAKE THE STEPS NECESSARY TO PRESERVE CONNECTICUTS TIDAL MARSHES, 

The Act clearly states that an immediate mapping and inventory be made of Connecticut's salt 

MARSHES. The term salt MARSHES IS CAREFULLY DEFiNED IN THE La^Vi TheRE ARE TWO MAJOR 

features v/hi ch you should note: 

1, First, to be considered tidal marsh, the land must be subject to tidal action^ or 

IT MUST BE connected TO TIDAL WATERSj AND 

2* Second, it must bear an ASSocrATioN of punts character istic of salt marshes, or 

HAVE the capability THEREOF, 

The definition is based on the vegeta'tion of the marsh, It may be useful for you to 

REVIEW the plant SPECIES AND DISTRIBUTION IN PaRT I OF THIS UNIT, ThE TTnAL^f^RSHES OF 
CONNECTICUT; A PRIMFR OF HeTLAND PlANT$ PUBLISHED BY THE COMNECTICLiT COLLEGE ArBORETUM IS 
also an E)CCELLANT resource for THIS PURPOSE. It IS LISTED IN THE BIBLIOGRAPHY, 

Before proceeding any further, you should take time td read the summary of Public 
Act 595, presented on guide sheet ft 7, Turn off the recorder while you study guide sheet^ 
# 7, 

Because the law is based on vegetation, the mapping required engineers and biologists to 

identify and stake the wetland areas in the field and then locate THEfi OK P .OPERTY MAPS, ThE 
task at TIHES VMS NOT DIFFICULT SINCE COASTAL WETLAND PLANTS OCCUR IN ZONES WITH RESPECT TO 
MEAN TIDAL LEVELS, The BOUNDARIES ALMOST ALWAYS CORRESPOND WITH THE ZONE HiGH TIDE BUSH AND 
OR SWITCH GRASS, HiGH TIDE BUSH OCCURS JUST AT THE LEVEL OF THE SEASONAL EXTREME HIGH TIDE, 
WHEN THE SURFACE OF THE MARSH IS INUNDATED TO A DEPTH OF ABOUT SIX Ir^lCHES, ThE SWITCH GRASS 
ZONE CORRESPONDS WITH THE LEVEL OF OCCASIONAL STORM TIDES, ThE LEGAL UNGUAGE TAKES AD- 
VANTAGE OF PUNT ZONATION THAT WE DISCUSSED IN THE FIRST PART OF THIS UNIT, In CASE YOU ARE 
INTERESTEB OR MAY NEED THE INFORMATION IN THE FUTURE^ A LIST OF HIGHER PLANTS WHICH FORM THE 
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DOMINANT VECETATION OF SALT MARSHES IS PRESENTED ON GUIDE SHEET # S, StOP THE RECORDER AND 

TO I 

56 



Q REVIEW GUIDE SHEET ,1 3. IfHEN YOU ARE READY TO CONTINUE, TURN THE RECORDER BACK OnI (PauIe)"' 



The Departheht of Environmemtal Protection has nf^arly co/ipletcd iue program of in- 

VENTORyiNG AND MAPPING THE BOUNDARIES OH THE STATE'S WETLANDS. flAPS DESIGNATING TIDAL WET- 
LANDS ARE ON FILE IN EACH TOWN POSSESSING THESE AREAS WITHIN IT's BOUNDARIES, 

IN Connecticut, the process of protecting the tipal marshes was a slow one. After bio- 
logists MAPPED the coastal WETUND AREAS, THE INFORMATION WAS TRANSFERRED BV ENGINEERS TO 
PROPERTY LINE MAPS. OwNERS OF AFFECTED PROPERTY WERE NOTIFIED BY REGISTERED LETTER NOT LESS 
THAN 30 DAYS BEFORE A PUBLIC HEARING ON THE BOUNDARIES, A HEADING OFFICER TOOK TESTIMONY AT 
THE HEARINGS OF DISCREPANCIES, OMISSIONS, ADDITIONS AND APPEALS FOR EXCLUSIONS AfTER THE 
HEARING ADJUSTMENTS OF BOUNDARIES WERE MADE BASED ON FIELD CHECKS AND THE HEARING, FINALLY^ 

THE Commissioner of ENvinoNMENTAL Protection issued an order establishing the boundaries 
which have been published as a legal notice in public hearings, 

Once boundaries for coastal wetlands are legally determined^ the act regulates the activ- 
ities THAT CAN OCCUR WITHIN THOSE AREAS. ACTIVITIES REGULATED BY THIS ACT INCLUDE^ BUT ARE 
NOT LIMITED TO, DRAINING, DREDGING, EXCAVATION OR REMOVAL OF SOIL, MUD, SAND OR GRAVEL FROM 
ANY WETUND OR THE DUMPING, FILLING, OR DEPOSITING OF ANY SOIL, STONES, SAND^ RUBBISH, AND 

erection of structures, driving of piles, or placing of obstructions whether or not they 
change the tidal ibb and flow, no reguuted activity may be cohducted in any wetland with-^ 
out a permit, and any person proposing to conduct a regulated activity upon a reguuted 
wetund must file an application for a permit with the commissioner of environmental 
Protection, According to the unguage of the acij the Commissioner in granting a permit must 
consider the effect of the proposed work on public health and welfare, marine fisheries, shell 

m 

FISHERIES^ WILDLIFE^ PROTECTION OF LIFE AND PROPERTY FROM FLOOD^ HURRICANE AND OTHER NATURAL 

disasters and the general policies of the entire act, 

Philosophically the uw is well designed, Unfortunately^ the Department of Environmen- 
tal Protection lacks the personnel to monitor activities on every coastal wetland. As a 

RESULT^ citizen INPUT IS EXTRINELY IMPORTANT TO COMPLETE THE SUCCESS OF THE ACT. SuSPECTED 

vioUTioNs OF Public act 695 should be reported to the Department of ENViRor^MENTAL 
Protection, 

Once Public Act 695 became law, it was only a matter of time before the law would be 

challenged in the COURTS, ThE first major contest WAS NOT LONG IN COMING . , , SINCE 

19^18, THE Rykar Corporation of Stratford had been burying pieces of the Great JIeadows Salt 



SH for future industrial development. The Great 'Ieadows salt marsh is marked on the map 

and is shown in si ids (Pause) 

OF tidal marshes on guide sheet # 3^ Before the development of the harsh could proceed, 

THE RVKAR corporation HAD TO CONTEND WITH PUBLIC ACT 695. Slide #14 

In 1970, THE Rykar Industrial Corporation filed an application for a permit to fill in 
THE Great iIeadows Salt Marsh in two stages to construct a deepwater port and an industrial 

PARK. The public hearing on the permit ATTRACTED WIDE ATTENTION BECAUSE IT CALLED FOR THE 
LOSS OF 277 ACRES OF A URGE HEALTHY HARSH AND BECAUSE IT WAS CONSIDERED A TEST OF THE STRE" 
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NGTH OF Public Act 695. Rykar cuimed that since: there was no Publjc act 695 

IN 19^18, THEY SHOULD BE ALLOWED TO DEVELOP THE MAPSHi firKAR CLAIMED THE LAND WAS WORTH 

$150^0DO/acre as am induihri al -htl, In ADiiinoN^ nifci nlw indugtrial park muLD provide 

TAXES TO THE TOWN OF StRATFORD. If THEY WERE NOT ALLOWED TO PROCEED, RyKAR ASSERED THAT THE 

srate would be taking their land without compensation. 

Opponents of the permit asserted that the Great Salt Meadows marsh was a healthy vital 

PRODUCTIVE wetland THAT WOULD BE DESTROYED BY FILLING, ThEY CLAIMED THIS WAS JUST THE AC- 
TIVITY THAT Public Act flo. 695 was passed to prevent, To support their assertion that this 

PERMIT SHOULD BE DENIED, THIV PRESENTED TESTIMONY ON THE CONSEQUENCES OF THE DESTRUCTION 
OF THIS MARSH. AmONG THE EFFECTS WOULD BE THE DESTRUCTION OF THE OYSTER BEDS, POSSIBLE 
EROSION BY TIDES OF RECREATIONAL BEACHES, AND THE LOSS OF A LARGE AREA WHICH ENTRAPPED 
SEDIMENTS FROM UPLAND EROSION. WhEN THERE IS NO MARSH, THE SEDIMENTS RUN INTO THE SEA, 
FILLING IN HARBORS AND CHANNELS. 

The CLIMAX of the hearing was provided by Edwin Coffin^ representing the Army Corps of 
Engineers, who testified that if the marsh was filled im, the rain run off and its burden 

of sediment, COULD NOT BE DRAINED FROM THE FILLED-IN AREA INTO THE SOUND, WITHOUT COMPLEX 
ENGINEERING^ THE COST OF WHICH WOULD HAVE TO BE MET BY THE FEDERAL AND LOCAL GOVERNMENT. 
To REPLACE THE MARSH, StRATFORD WOULD NEED A HURRICANE BARRIER, A DIKE 12 FEET WIDE AND 1^ 
FEET HIGH TO PROTECT THE TOWN FROM HURRICANES, Of THE MILLION DOLLAR COST^ $3,5 MILLION 
WOULD COME FROM StrATFORD TAXES, 

In February 1971 the Commissioner of Environmental Protection denied a permit to 
Rymr, Following the denial. Rykar sued the State of CoNNiCTicuT claiming an unjust taking 

OF their LAND HAD OCCURRED. ThEY REQUESTED JUST COMPENSATION ON AN ASSERTED VALUE OF $150^ 

000 per acre or ^2 million dolurs , 

The land use controls, placed upon private land owners under this and other land use 
planning acts is^a constant source of controversy, significant discussion has occured on 

THE distinction BETWEEN PUBLIC AND PRIVATE RIGHTS IN PROPERTY, ThE QUESTION OF WHAT KIND 
OF PUBLIC CONTROL OF PRIVATE PROPERTY CONSTITUTES A TAKING OF AN INDIVIDUALS LAND WITHOUT 

just compensation is the source of continuing litigation^ 

In December 1973 the Superior Court in Hartford, in a complex decision upheld the permit 

DENiAL BUT OFFERED RykAR THE HOPE THAT A REVISED APPLICATION MIGHT BE ACCEPTABLE. ThE CASE 
IS UNDER FURTHER LITIGATION. T CoURT OF COMMON PLIAS IN ANOTHER RECENT DECISION INVOLVING 
THE WETLAND ACT STATED THAT 'ThE LEGISLATION IS ESTABLISHING THE POLICY OF PROTECTION FOR 
TIDAL WETLANDS BASED ON THE POWER OF THE STATE TO PROMOTE THE PUBLIC ^HEALTH AND WELFARE^ 
RECOGNIZED THAT IT MUST BE BALANCED AGAINST THE COMMON LAW RIGHT TO FREE USE OF PROPERTY 
■ • 

o 
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THK court also COiiCiJRRnn THAT A LAND OWNliR SHOULD BE [inilJLiU TO SOML FEASIBLE AND 
PRACTICAL USE OF HIS PROPERTY, ALTflOUGH SpeCIFIC EXERCISE OF POLICE POWER DOES 
PREVENT THE ENJOYMENT OF CERTAIN OF THE LANDOWNER'S RIGHTS THIS DOES NOT NECESSAR- 
ILY CONSTITUTE A TAKING WITHOUT JUST COMPENSATION. 

A MORE RECENT CASE HAS JUST BEEN REVIEWED BY THE CONNECTICUT StATE SUPREME 

Court* An article, from the E. P, Citizen bulletin is a reproduced guide 
SHEET Ir 9 i The article DEscRiiiES the Brecciaroli case for you, Stop the re- 
corder WHiLE you read GUIDE SHEET I 9 . 

In arguing for the development of coastal wetlands emphasis is generally placed 
on the value of the land in question^ and the income and tax revenues to be gener- 
ated by the activity proposed for the wetund , frequently the owners of the coast- 
al wetlands and proponents of wetlands development fail to recognize the long term 

COST OF DEVELOPING THESE AREAS. ThE DEVELOPMENT OF WELANDS IS MARGINALLY FEASIBLE 
AT BEST' The INITIAL COST OF DEVLOPMENT OR SITE PREPARATION, WHEN COMBINED WITH 
THE LONG-RANGE COST OF MAINTENANCE AND PROTECTION THAT THESE AREAS USUALLY REQUIRE., 
RAISES THE COST BEYOND A REASONABLE LEVEL, CoASTAL WETLANDS MUST BE DRASTICALLY 
ALTERED BEFORE ANY TYPE OF PERMANENT STRUCTURE MAY BE LOCATED ON THEM, ThE TEMP- 
TATION TO DEVELOP THESE AREAS WILL CONTINUE TO EXIST SINCE THE INITIAL PRICE OF 
THE WETLANDS IS LOW COMPARED TO THE ADJACENT UPLAND AND THE POTENTIAL FOR A QUICK 
RETURN IS HIGHi 

The EXTENSIVE ALTERATION WE REFER T,p WOULD INCLUDE LARGE-SCALE FILLING AND 

DREDGING OPERATIONS THAT WILL RESULT IN A NUMBER OF LIABILITIES THAT OFTEN OUTWEIGH 

THE ADDITION TO THE TAX BASE OF THE COMMUNITY THAT THE DEVELOPMENT WOULD ADDt SOMl 

OF THESE LIABILITIES ARE LISTED ON GUIDE SHEET #10. 
in coastal 

1) Flooding wetlands often occurs as a result of a set of conditions in-- 

A 

CLUDING THE SUPERPOSITION OF ABNORMALLY HIGH TIDES^ STORM SURGE^ SEASONAL STORMS^ 
AND HURRICANESi SuCH FLOODING CAUSES A HIGH LEVEL OF EROSION OF THE EXPOSED FACES 
OF UNDi If the HARSH IS FILLED^ IT WILL BE NECESSARY TO INSTALL PROTECTIVE STRUC- 
TURES TO ALLEVIATE THIS PROBLEMj BUT THE STRUCTURES THEMSELVES OFTEN CAUSE ADDI- 
TIONAL PROBLEMS ELSEWHERE, In ADDITION^ MAINTENANCE OF ROADS AND UTILITY LINES 
THROUGH AREAS THAT ARE SUBJECT TO FLOODING IS QUITE OFTEN A CONTINUOUS PROCEDURE^ 
ESPECIALLY DURING THE FALL AND WINTER SEASONS, ... ' 

2) Soil conditions in marsh areas necessitate the use of filled areas for the 



PLACEMENT OF SEPTIC SYSTEMS AND THE ATTENDANT LEACHING FlELDSi ThESE SYSTEMS ARE 
SELDOM CAPABLE OF HANDLING THE VOLUME AND VARIETY OF TODAY'S SEWAGE, ESPECIALLY 
WHEN THE LAND USE IS CONCENTRATED. ThE DEVELOPMENT OF WETUNDS WILL HASTEN THE 
TIME WHEN A COMMUNITY MUST INSTALL OR EXPAND A MUNICIPAL SEWER SYSTEM, NECESSITATING 
THE EXPENDITURE OF LARGE SUMS OF MONEY FOR THE TREATMENT PLANT AND THE ATTEMDANT COL- 
LECTION LINES AND PUMPING STATIONS. ThE TIME SCALE I NVOLVED IN' THE INSTALUTION AND 
EXPANSION OF THIS SYSTEM WILL BE RELIANT ON THE SUITABILITY OF ANY LAND FORM TO DFVEL 
OPMENT ALONG WITH THE CONCENTRATION OF THE DEVELOPMENT ITSELF, 

3) GrOUNDV/ATER SERVES AS THE WATER SUPPLY OF MOST COASTAL COMMUNITIES AMD SOME 
PROBLEMS INVOLVED IN THE PROPER UTILIZATION OF THIS RESOURCE CAN BE READILY LINKED 
TO SEV/A6E DISPOSAL, PRIVATE WELL SYSTEMS ARE OFTEN PLAGUED BY SALTWATER INTRUSION 
AND INEFFECTIVE SEPTIC SYSTEMS, ESPECIALLY IN OR ADJACENT TO WETLAND AREAS, ThESE 

problems necessitate the extension of a municipal v*/ater supply system into areas 
previously supplied privately. municipal systems such as those v/e have mentioned 
require the outlay of urge sums of money, often before the community is realistic- 
ally prepared to make such a financial committment , 

Environmental quality and long-range economic welfare go hand-in-hand ii^ the 

COASTAL community, It IS THE COASTAL RESOURCES THAT ATTRACT VISITORS AND POTENTIAL 
HOMEOWNERS TO THESE AREAS. ThE DEGRADATION OF ANY UNIQUE LAND FORM OR THE UNEDUCATED 
USE OF ANY ECOLOGICALLY VALUABLE AREA WILL ULTIMATELY RESULT IN BOTH THE LOSS OF THE 
VIABLE AREA AND THE ULTIMATE DECLINE OF THE COMMUNITY, ThE StATE AND FEDERAL GOVERN- 
MENT CAN INSTITUTE WETLAND PROTECTION THROUGH LEGISLATIVE ACTION^ BUT IT IS UP TO THE 
COMMUNITY AND ITS CITIZENS TO COMPLY WITH THESE REGULATIONS AND TO V/ORK TOWARDS AS- 
SURING THE VIABILITY OF THE COASTAL RESOURCES, . 

By NOW, IT IS OBVIOUS THAT FOR A LARGE VARIETY OF REASONS, BY EXERCISING HIS 
RIGHTS OF OWNERSHIP, HAN HAS HAD A NEGATIVE IMPACT UPON COASTAL WETLANDS, MaNY CON- 
FLICTS HAVE ARISEN OVER THE VALUE OF COASTAL WETLANDS AND PATTERNS OF THEIR UTILIZA- 
TION, On GUIDE SHEET #1U THERE IS AN ACTIVITY WHICH ASKS YOU TO LIST THE KINDS OF 
THINGS THAT COASTAL WETLAND OWNERS HAVE DONE TO ALTER THESE AREAS, TURN OFF THE RE- 
CORDER WHILE YOU CARRY OUT THE ACTIVITY ON GUIDE SHEET /^lO. 

Well, I have a feeling that you have probably generated a relatively long list,,, 

Now let's see HOW SOME OF THE ACTIVITIES YOU LISTED HAVE ACTUALLY ALTERED AND POL- 
LUTED ESTUARIES IN THE COASTAL ZONE, TURN TO GUIDE SHEET //IZni ThERE YOU HAVE A 
LIST OF USES OF ESTUARIES AND THE TYPES OF ALTERATION AND POLLUTION THESE LAND USES 
HAVE BROUGHT ABOUT. TuRN OFF THE RECORDER WHILE YOU STUDY GUIDE SHEET ^^12, 
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Since 1969, SEyERAL programs dealing with tidal wetlands have come into beiuq 

THAT COMPLEMENT THE TiDAL WETLANDS AcTi ■ . 

The Coastal riANAGEMENT Act^ passed by the United States Congress in 1972^ takes 

NOTE OF THE IMPORTANCE AND FRAGILITY OF COASTAL ZONE AREAS AND THE MANY COMPETING 
USES IN THESE AREAS* ThE AcT RECOGNIZES MANY OF THE INADEQUACIES IN COASTAL ZONE 
PLANNING AT THE STATE LEVEL i THROUGH PLANNING GRANTS, THE LiGISLATION ENCOURAGES 
THE STATES TO TAKE ADEQUATE STEPS TO PROTECT COASTAL LAND AND WATER RESOURCES, 
The basic thrust of the legislation is to encourage comprehensive planning AND 

management^ as opposed to efforts designed only to counter special problems such 
as wetlands protection, 

Planning TsEQUires a system of identification and classification of general 
arl^s_qf envirqnmemtal^cflncgril. such areas are identified as those where uncon- 
trolled development might lead to significant adverse environmental impact. 

At the United States Senate Hearing on the Coastal Zone flANAGEiiENT Act three 

CAPABILITY DESIGNATIONS WERE STIPULATED FOR PLANNING PURPOSES. ThESE THREE DESIG-- 

nations are,,il!sted at the bottom of guide sheet #12, g.s, 012 

1. Vital areas of Preservation Areas: Ecosystem elements of such critical 
importance and value that they are to be preserved intact and protected from harm^ 
ful outisde forces - encompassed within an area of environmental concern* 

2. Areas of Environmental Concern or Conservation Areas: Broad areas of 

ENVIRONMENTAL SENSITIVITY/ OFTEN CONTAINING ONE OR MORE VITAL AREAS^ THE DEVELOP- 
MENT OR USE OF WHICH MUST BE CAREFULLY CONTROLLED TO PROTECT THE ECOSYSTEM. 

3i Areas of iIormal Concern or Utilization Areas: Areas where only the normal 
levels of baution are required in utilization and in development activity i 
Identifying wetland areas and categorizing then for planning purposes is 

JUST A BEGINNING. ThERE ARE MANY AGENCIES WHICH HAVE JURISDICTIONAL POWERS IN 

the COASTAL ZONE, SuiDE SHEET #13. SUMMARIZES THE STATE AGENCIES WHICH HAVE AN G.S, #13 

INVOLVEMENT IN THE COASTAL ZONE* TURN OFF THE RECORDER WHILE YOU STUDY GUIDE SHEET 
113. 

In implementing the Coastal fiANAGEMENT AcT^ states must determine v/hat role 

THEY WILL PLAY RELATIVE TO LOCAL GOVERNMENT, DETERMINATIONS MUST BE MADE AS TO 
WHERE THE INLAND BOUNDARIES DEFINING THE REGULATED COASTAL ZONE SHALL' BE SET, In 
ADDITION TO JURISDICTIONAL QUESTIONS^ STATES WILL ALSO HAVE TO RESOLVE MANAGEHENT 
PROBLEMS SUCH AS ADEQUATE ASSESSMENT OF CHOICES, SOUND DECISIONS ON LAND USE PRIORITIESj 
PUBLIC PARTICIPATION^ PUBLIC ACCESS TO BEACHES^ MONITORING AND ENFORCEMENT. OnLY TIME 
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A«D P.„™,„CE «,u T£U THE FATE Or THE COITAL ZONH ™.,CE„E„T CONCEPT. 

I- 1971, Co„«CT,CUT REcnVED .TS f.RST COASTAU 20„i Pum-mc G»ANT. T„F 
PROPOSAL STATES THAT TH. OVERALL COAL Or THE CoASTAL Zo„E Ma«CE,.OT ProcRA,, ,3 
P«OT.CT,0«, PRESERVATION A«0 RESTORAT.O,,, AS WELL AS OES.REABLE ECO,«mc .T,L,.A- 
T.on OF ComECT.CUT's COASTAL RESOURCES, TheSE ARE ADn.RABLE GOALS, fls THE PRO- 
C«« ,S ,„ ,TS FOR„AT,VE STAGES, ,T ,S TOO EARLV TO REACH A„V CO«L„S,0„S ABOUT 
TS POTENTIAL SUCCESS. A STATEHENT OP OBOECT.VES TOR Co.»PCT,CUT's CoastAL Zo^e 
rROGRAM ARE OUTLIHED ON GUIDE SHEET fflM . 

Coastal Zone ,.|a„aoe,«t Proora« are presehted oh cu.oe sheet .US. Stop the re- g S 

CORDER AND STUDY GUIDE SHEETS IfH AHO SIS, 

The coastal zone op the ent.re Long Island Sound area has been the pocuVcp 

ANOTHER PLANNING PROGRAM PUNDHD THROUGH THE NeW ENGLAND R,VE» BaS.NS Co„mss,0« 
B.rw.EN iWI AND 1975. THE E.NAL REPORT OP THE LONG iSLA.D So.ND StuDV ^ C - 

CERNEO »,T„ HANV GP THE TOPICS OP T„H LAND USE DECISION «K,„G K,r. It SU„„AR,ZP. 
.«NV 0, ,„„3,,„3 ^^^^^^^^ ^^^^ ^^^^ ^^^HAR.ZE. 

SOUND. lOPICS INCLUDED ,N THE REPORT ARE HATER POLLUTION CONTROL MEASURES DREDG- 

TUNDS, ENE-RGV PACIL.TIES SITING, NATURAL PORCES, HARBORS, POPULATION, ECONOMIC 
-WTH, AS HELL AS A LONG LIST OP POSSTBLE SOLUTIONS. «H,LE THE RPPORT ,s A 
CUSS.ON STIMULANT, ,T OOES NOT SUGGEST PRIORITIES. PERPOR..ANCE STANDARDS OR 
OURCeS OP PUNDING POR THE PROGRAM SUGGESTIONS, A COPV OP THE REPORT, Ee^Ej,, 
fflLSaUKO IS INCLUDED 1» THE KIT. miPLE-MB 

a.jr r"'" " " ™" »-«^"ENS,VE AND INTE- ' 

»ATED, . P«NS MUST BE POLLCIED BV SOUND MANAGEMENT AND ENPORCEMENT B. STATE AND 
OCAL AGENCIES. EvEN THE PINEST PLANS HILL NOT BE SUCCESSEUL „IT„OUT VOUR UP PORT 

::::: ™ — --^ ca„ be ad t •- 

TO MEET VODR DESIRES AND NEEDS AS WELL AS THOSE OP VOUR CO,,„,«,Ty, PLANS HITH 
WIDE SPREAD SUPPORT STAND A MUCH BETTER CHANCE OP BEING EPPECnVELV IMPLEMENTED 
THAN PUNS WHICH ARE MANDATED BV AN AGENCV OR TOWN COMMISSION 

■ ' part/" " E^-^'-t^^^aa^n^ THAT A^E OP 

PARTICULAR INTEREST TO VOU, Pav RARTICUURLV CLOSE ATTENTION TO PAGES 20 TO 2, 
OP THE REPORT, On THESE PAGES VOU HILL PIND SPECIPIC REC0MNE»OATICNS POR MANAG- 

THE COASTAL ZONE. ,T MIGHT BE INTERESTING TO COMPARE THE RECOMMENDATIONS OR 
ANAGEMENT OP THE COASTAL ZONE IN E,,..^^^ 
CUS ON GUIDE SHEET //16 DEVELOPED ,V JoHN ClARK OP THE CONSERVATION FOUNDATION. 

This activity closes the unit on Coastal Wetlands, We hope that you «ill" 

ErIc"" ™^ ™ «^ " «LUE TO VOU AND VOUR COMMUNITY, 



